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Section of AISI-1117 piston pin 
quench showing carburized case. Total case 
tank depth averages 0.040 inches when 
carburizing at 1680F with a total 
time cycle of 7.5 hours. 


Chrysler increases production, 


improves quality of piston pins 


WITH ‘SURFACE’ ADVANCED GAS CARBURIZING 


When Chrysler Division metallurgists replaced pack carburizing 
of piston pins with gas carburizing they selected a ‘Surface’ rotary 
retort continuous gas carburizer and RX® gas generator. Four big 
dividends have justified that selection: 

1, Production increased to 550 pieces per hour. 

2. Overall time reduced—two heat treat operations eliminated. 

3. Work quality improved—tumbling action of parts in the rotating 
retort exposes all surfaces to the carburizing atmosphere. 

4. Quenching improved—the furnace delivers a steady flow of a 
few pieces at a time to the quench tank. 

You can modernize your carburizing operations with ‘Surface’ 
equipment. Continuous furnaces are available in many types and 
sizes to meet your production requirements. Your ‘Surface’ engi- 
neer can help you select the equipment for your job. . 


Call him in today, or write for Literature Group H54-3. 


SURFACE COMBUSTION CORPORATION +- TOLEDO 1, OHIO 


ALSO MAKERS OF 
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Floyd E. Craig, Art Director 
Cover by Martha A. Horvath 


A design w rought by brilliantly colored spools of metallic thread won 
first prize in Metal Progress's annual competition at the Cleveland School of Art. 


The A.S.M. of Tomorrow, by W. H. Eisenman ....-facing p. 80 


Forward-looking recommendations and proposals for the erection of a new headquarters 
building and the creation of divisions of A.S.M. to be known as the Metal Engineering 
Institute, the Metallurgical Seminars, the Metal Research Laboratory, 

and the Metal Science University. 


Engineering Articles 

A Low-Alloy, Cr-Mo-Ti-B Steel for Use up to 1200° F.____- ‘ 
Cornell Aeronautical Laboratories, under mentite of the | Materiz Se Laboratory, 
Wright Air Development Center, U.S.A.F., find that a semicommercial heat of boron 
treated 3% Cr, 0.5% Mo, 0.5% Ti low-casbon steel has creep and stress-rupture 


properties superior to stabilized 18-8, at least at temperatures up to 1200° F. and times 
up to 100 hr. It should be quite useful for rockets and missiles. 


The Saugus Iron Works_-_._.....----- ieneetenaiaeiial 
Where the steel industry of the New W ‘orld nes root 300 years ago. 


Induction Heating for Hot Forging — Induction Heat, by Frank T. Chesnut__. 
Introduces a series of papers presented by the Industrial Heating Equipment Assoc. 
and @ at the Metal Congress last month by answering the question, “What are the 
advantages of induction heat over a modern fuel-fired forging furnace?” 


60-Cycle Induction Heating for Forging and Extrusion, by John A. Logan. scam 
Low first cost of 60-cycle equipment makes induction heat — in bulk 


heating applications for forging and extrusion, where cost of hig 
has ruled it out of consideration. 


The Case for High Frequency, by Frank T. Chesnut. 


Numerous example s from practice are cited to justify the author's thesis that high- 
frequency equipme nt (1000 cycles and up) can heat steel billets efficiently and rapidly, 
and that it.’ adaptability is worth more than the extra cost of frequency changers. 


Dual-Frequency Heating for Hot Forging, by Carl P. Bernhardt . 
Should we use high, low or dual frequency? The answer requires expert appraisal of 


many factors. Mass production of fairly heavy steel items favors low frequency for 


heating to the Curie point, and high freque ney for further heating to forging 
temperature. 


Corrosion Resistance of Carbo-Nitrided Steel, by P. A. Clarkin and M. B. Bever 


“Compound layer” in carbo-nitrided cases reduces the corrosion rate in tepid salt 
solution to half that of carbo-nitrided steel without the layer and that ot carburized 
steels, variously heat treated. ¢ Jompound layer proved undesirable in sea-water 
exposure long e nough to penetrate the case. 


frequency equipment 
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GET MORE HOURS OF SERVICE FROM 
Thermalloy* radiant tubes 


Make Electro-Alloys your source if you want 
radiant tube assemblies that will give more life 
and reduce maintenance costs. 

All components are produced in suitable analy- 
ses under close metallurgical supervision, and 
with X-ray control. The straight tube sections 
are centrifugally cast in such a way that wall 
thickness is uniform throughout; i. e., inside 
diameter and outside diameter are concentric, 
and thickness is the same the full length of the 
tube. All finished assemblies are pressure-tested 


before shipment to insure freedom from leakage. 
As a result, you are assured of radiant tube assem- 
blies that last longer without cracking, warping 
or sagging. 

Whatever your needs in radiant tube assem- 
blies or other heat-treating equipment—you'll 
get more operating economy from high heat- 
resistant Thermalloy castings. Let us know your 
requirements. Call your nearest Electro-Alloys 
engineer or write Electro-Alloys Division, 5002 
Taylor Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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Vacuum Melting —-Commercial and Experimental. 
Electrochemical Society discusses various types of commercial furnaces for reactive 
metals like titanium, molybdenum and zirconium, to say nothing of furnaces for high- 
temperature alloys and specialty steels where improved properties are worth the cost. 

Grinding Cemented Carbides—A Review, by Arthur H. Allen- - 
New grinding processes — electro-discharge, electrolytic, ultrasonic, and silicon 
carbide belt and wheel grinding — circumvent the need for diamond wheels in tool 
dressing. Improvements in diamond grinding and efficient salvage of waste materials 
also help conserve the dwindling supply of bort. 

Painting of Aluminum and Magnesium, by Robert I. Wray 


Surface preparation, selection of primer and finish coats and methods of application. 
Critical Points 
Continuous Melting and Casting — Bit by Bit- 
M. W. Kellog’s method of making composite plate — carbon steel clad with a relatively 
thin layer of corrosion resistant alloy — utilizing welding electrodes of proper 
analysis, led to a popular means of hot topping ingots of toolsteel and ultimately 
the “electric ingot process” wherein the entire ingot is formulated through an electric arc. 
A Thought on the Oppenheimer Case- 
Searching the Literature Automatically- 


Possibilities, probable costs and prospective customers for a machine literature service 
at Battelle Memorial Institute, based on @’s Review of Metal Literature. 


A Scientist’s Point of View____..__-___- 


Biographical Appreciation 


George A. Roberts, President, American Society for Metals 


Atomic Age 
Atomic Energy Act of 1954_________- 


Important changes in the old law governing industrial participation, inventions, 
security and international relations. 


Book Review 
Physical Metallurgy Reviewed, by Charles S. Barrett- 


The first five volumes in the series on “Progress in Metal Physics,” edited by Bruce 


Chalmers, have set a high standard for critical summaries of the literature. 


Data Sheet 
Air-Corrosion of Fe-Ni-Cr Alloys, by Anton deS. Brasunas_- 


Nomograph presenting in concise and convenient form data which 
would otherwise require pages of tables or numerous curves. 


Short Runs 
Heat Treating; Coatings; Pickling —___- 


Brief notes on handling aluminum parts in the quench, hard coatings 
on aluminum, and wear stones for wire pickling tanks 
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Seventy-five years of experience is behind the quality and performance of Finkl 
products. Take advantage of that knowledge. Call the Fink! representative nearest 
you the next time you are planning your die blocks or forgings. 
DETROIT 26, MICH., 2838 Book Building * WOodward 1-1315 
CLEVELAND 14, OH/O, 1914 NBC Building « CHerry 1-2939 
PITTSBURGH 22, PA., 762 Gateway Center * ATlantic 1-6391 
INDIANAPOLIS 5, IND., 132 East 30th Street - HiCkory 4647 
HOUSTON |, TEXAS, P.O. Box 1891 + CAPitol 2121 
ALLENTOWN, PA., 737 North 22nd Street + HEmlock 4-3333 

ST. PAUL |, MINN., 445 Endicott Building * CApitol 2-1600 

COLORADO SPRINGS, COL., 534 West Cheyenne Road * MElrose 2-0431 
SAN FRANCISCO 5, CAL., Monadnock Building » EXbrook 2-7017 
SEATTLE 4, WASH., 3104 Smith Tower + SENeca 5393 
BIRMINGHAM 9, ALA., P.O. Box 5834 + 29-5731 
KANSAS CITY 6, MO., 950 Diercks Building * HARrison 1060 

Eastern Warehouse: EAST CAMBRIDGE 41, MASS., 250 Bent St. + ELliot 4-7650 
Western Warehouse: LOS ANGELES 29, CAL., 10735 Sessler Street * LOrain6-2143 


A. Finkl & Sons Co. 


2011 Southport Ave., Chicago 14, Telephone Diversey 8-2600 


STEGES 










PN as I hope to continue 
saying for many years to 
come — Merry Christmas and 
Happy New Year. It's always a 
joy to say it to my friends and 
I know that you feel as I do 
that you get “something” when 

you say it even to a stranger. 
Now that I have started out 
this December column with 
best wishes to you, I cannot 
help but write a few words 
about the great Chicago Metal 
Show and Metal Congress. 
These events have just been 
put to bed, all the members have checked out of the hotels, and 
the cartage contractor has just about cleared the 300,000-sq. ft. 
building of the last vestige of the greatest Metal Exposition in 
history. Never was there a greater array of new products and 
processes than that presented by the 424 exhibitors. Never was 


the attendance so satisfying to exhibitors and management. More 


than 65,000 came, morning, afternoon and evening, to feast their 
inquiring minds on the galaxy of unusual and outstanding ad- 
vances in the metal-producing and fabricating fields. 

You'll recall | made some predictions at the close of my message 
last month — and I'll have to admit now that based on what other 
people say (as well as my own perceptions ), the predictions I 
made were understatements of the highest order. 

The technical sessions, the Campbell Lecture (by Dr. Kent R 

Van Horn), the Seminar, the special meetings, and the annual 
meeting of the I.H.E.A. played to SRO and they all deserved the 
high interest their subjects generated. 

Members at the G's annual meeting listened to the reports of 
national officers with interest and when it came time for the 
secretary's report, | skipped over the usual statistical information 
and presented my plan for the “A.S.M. of Tomorrow”. You may 
recall that I've hinted about the possibility of such a report in 
preceding columns — and in fact, the plan had been submitted 
to the Board of Trustees and to the past presidents. But the first 
presentation to the membership and the public was at the annual 
meeting. As I said then, and I repeat now, I’m very happy to 
have been the author of the proposed progressive advancement of 
the A.S.M. so that the Society may be better able to serve the 
great metal industry. 

To those who were unable to attend the annual meeting, you 
may — and I hope you will — read it in this issue of Metal Progre 88 
following p. 80. It's a great opportunity for you and for all of us 
to work shoulder to shoulder in a colossal activity that we can 
win if we have faith in the “A.S.M. of Tomorrow’! 


( ordially, 


W. H. Etsenman, Secretary 
AMERICAN SOCIETY FOR METALS 











Thank You 
9276 Times 


To fellow A.S.M. mem- 
bers who stopped by our 
booth and participated in 
the free drawing of the 
Polaroid Camera at the 
Metal Congress. 


The lucky winner was 


Paul W. Kutschera 
Allen-Bradley Co.., 
Milwaukee 


and we wish everybody 
could have won. SOL- 
VENTOL extends its good 
wishes to Mr. Kutschera. 


&. 
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PLEASE THINK OF US 


if you have a metal 
cleaning problem or if 
you are considering the 
purchase of new metal 
cleaning equipment. We 
think we can be of help. 


} X 
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SOLVENTOL 
CHEMICAL PRODUCTS 


INC. 
15841 Second Blvd. 


DETROIT 3, MICHIGAN 
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Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance . . . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa- 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
could possibly need in the way of control. 


Just check through the requirements of your 
specific heat-treating problem .. . then look 
through this group of instruments and ac- 
cessories: 


Choose ElectroniK Strip Chart Controllers for de- 

tailed, long-term records . . . and a selection of 

control forms including electric systems of the con- 
tact, position-propor- 
tioning (Electr-O-Line) 
and _ time-proportioning 
(Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action. 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading . . . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forms. 


Choose ElectroniK Circular Scale Controllers where 
you want readability 
and control check at ex- 
treme distance . . . with- 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 


Choose Pyr-O-Vane Controllers where you don’t 
need a record but do 
need precise vane type 
snap action electric con- 
trol by a millivoltmeter 
instrument. 


Choose Protect-O-Vane Controllers for simple, de- 
pendable excess temper- 
ature cut-off protection. 

And for all your pyrometer sup- 
plies, investigate the HSM Plan 
—the convenient way to buy 
the best in supplies on a schedule 
custom-fitted to your plant... 
at advantageous discount 
schedules. 
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Precision control 
assures correct 


atmosphere 


for carburizing 


Detailed information 

on all Brown 
flue snd instruments for 

details regulating heat- 

treating equipment 
is contained in 
Catalog 54-1, 
“Furnace and Oven 
Controls”... 
complete with up- 
to-date prices. 
Write for your copy 
today .. . or get 
one from your local 
Honeywell sales 
engineer next time 
he calls. 
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Two Holcroft catalytic generators, controlled by 
recording Electronih pyrometers, supply gas for 


carburizing furnaces. 
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Ford transmission shafts 


HE MECHANIZED heat-treating facilities at Ford 

Motor Co.’s Mound Road plant carburize about 
480 transmission shafts per hour. Supplying carbur- 
izing gas of exactly the right composition is essential 
to the quality of this high production operation. And, 
like many other heat-treating problems, gas genera- 
tion profits by the accuracy of ElzctroniK control. 


Carburizing gas is produced by two Holcroft units, 
each having a capacity of 3600 cubic feet per hour. 
Used one at a time, with the other as standby, these 


units feed gas to a pair of pusher-type Holcroft 
furnaces. 


Natural gas and air are cracked catalytically in the 
generating unit to produce the carrier gas. Responsi- 
bility for keeping cracking temperatures within exact- 
ing limits is assigned to ElectroniK Controllers, which 
regulate fuel input to the six burners heating the 
combustion retort. Regardless of changes in fuel 


@ REFERENCE DATA: Write for Catalog 54-1, “Furnace and Oven Controls.” 


BROWN 


pressure and gas demand, these instruments main- 
tain cracking temperatures with the precision re- 
quired for accurate control of gas analysis. 


Whatever your own heat-treating problem, you'll get 
the best in control performance with ElectroniK 
instrumentation. The choice of leading furnace manu- 
facturers, these controllers have proved their per- 
formance and dependability in thousands of heat- 
treating departments. It will pay you to specify 
ElectroniK instrumentation on any furnaces you're 
planning for new plant or for modernization pro- 
grams. 

Your nearby Honeywell sales engineer will be glad 
to discuss your specific requirements . . . and he’s 
as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 


Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 
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NEW 


PORTABLE HARDNESS TESTERS 
MAKE TESTS ON THE SPOT 


These new Riehle Portable Hardness Testers easily 
test inside and outside surfaces of parts inaccessible 
or difficult to test on bench machines. Riehle port- 
ables weigh but a few pounds. And each unit, 
plus included equipment, comes in a handy carry- 
ing case. 


Riehle portables save the time and expense of cut- 
ting test specimens from heavy parts. They can be 
used horizontally, vertically, or at an angle 
without affecting accuracy. All Riehle Port- 
able Hardness Testers offer Rockwell scales 
A, B, C, D, F and G — and insure a true 
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Rockwell test. These testers use standard indentors 
with standard Rockwell loadings. There are no 
errors due to conversion from other scales. 


Riehle portables are available in Models PHT-1 
and PHT-2 which have respective capacities of 41/, 
inches and 12 inches diameter or thickness. NEW 
FREE BULLETIN contains specifications and ap- 
plication photographs. Send for your copy. 


Mail Coupon Today 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-1254, East Moline, Illinois 


Yes, send me the new FREE Bulletin RH-12-54 on Riehle 


Portable Hardness Testers. 





FIRM NAME 





ADORESS 


NAME AND TITLE 





Shell Molding 

A fully automatic, complete, shell 
investment unit for producing shells 
up to 24 x 30 in. has been announced 
by Beardsley & Piper. It forms up to 
six shells per min., though actual 
production from the unit will depend 


upon the shell curing capacity pro- 
vided. The shell investor features pre- 
cise investment time control, metered 
sand resin addition, controlled sand 
resin rainfall and thorough lump 
scavenging. It may be used with any 
curing and stripping equipment. 

For further information circle No. 1916 
on literature request card on p. 36-B. 


Hydrogen Control 


Hydrogen content of titanium metal 


and alloys can be determined in less 
than 20 min. by using a vacuum 
fusion gas analysis apparatus, which 
has been announced by National Re- 
search Corp. Since small concentra- 
tions of hydrogen in titanium metals 
and alloys may have critical and ad- 
verse effects on their physical prop- 
erties, this new technique can be 
work on 
defective titanium or titanium alloys. 


used to eliminate costly 


For further information circle No. 1917 
on literature request card on p. 36-B. 


Atmosphere Furnace 

A new inert-atmosphere, arc-melt- 
ing furnace for melting highly reac- 
tive or refractory metals has been 
announced by the General Electric 
Co. Available in two models, fixed 
electrode and consumable electrode, 


the new furnace has been used for 
melting molybdenum, tungsten, tan- 
talum, zirconium, titanium, and their 
alloys as well as more common metals 
such as iron and aluminum. The fixed- 
electrode model consists of a controlled 
atmosphere chamber; water-cooled 
tungsten-type electrode; adjustable, 
automatic control for rotation of the 
electrode; water-cooled copper mold; 
control system; magnetic field to stir 
the pool of molten metal; high vacuum 
system; vibratory-type feeder and d-c. 
power source. For operation as a 
consumable electrode furnace, an 
evacuated housing is used both to 
hold and feed the prefabricated elec- 
trode, 


For further information circle No. 1918 
on literature request card on p. 36-B. 


Hardness Tester 
Three colored lights signal the rela- 
tive Brinell hardness of the test piece 
on Steel City Testing Machines’ new 
color-glance Brin- 
ell hardness test- 
ing machine. Yel- 
low indicates “too 
hard”, green des- 
ignates “within 
range” and red 
shows “too soft”. 
Limits are adjust- 
able to suit the 
requirements of 
each job. Basi- 
cally, the new ma- 
chine is the same 
as the company’s 
direct reading 
type tester. A dial 
indicator with adjustable electric con 
tacts has been substituted for the 
standard indicator previously used, 
and this is connected to the specially- 
designed control panel. 
For further information circle No, 1919 
on literature request card on p. 36-B. 


Jet Descaler 

A new descaler was displayed in 
November at the National Metal Ex- 
position in Chicago by the Commercial! 
Shearing and Stamping Co. Oil is 
used to actuate a compound piston 
which pressurizes water up to 2000 
psi. The pressurized water is directed 
to the hot metal surface through a 
cone ring orifice in an_ inverted 
spray cone pattern and not in a 


nozzle directed spray. Completely 
penetrating the steam blanket, a dense 
solid sheet edge of water strikes the 
hot metal surface in direct contact. 
There is very little temperature drop 
in the hot metal. The machine capable 
of handling stock up to 3 in. in diame- 
ter occupies floor space 2 by 12 ft. 
Height is 40 in. 

For further information circle No, 1920 
on literature request card on p. 36-B. 


Are Welding 

Westinghouse Electric Corp. has 
announced a new consumable-electrode, 
inert, gas, are welding process. Basic 
features of the process are a new 
coated wire, a newly designed welding 


gun, welding feed-wire control and a 
d-c, are welder. The process makes it 
economically possible to weld mild 
steel with a consumable electrode. 
Steel from 1/16-in. up can be fillet, 
lap or butt welded. The system can 
be set up to operate semi-automati- 
cally or automatically. The process is 
intended for horizontal or flat posi- 
tion welding but is not developed for 
vertical or overhead welding. 

For further information circle No, 1921 
on literature request card on p. 36-B. 


Magnetic Flow Meter 

A new electromagnetic flow meter, 
designed for 2 to 8 in. flow lines, has 
been introduced by the Foxboro Co. 
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FASTER, LOWER COST Hardening 
ron au Engineering Steels 


No other device approaches Ajax 
neutral salt bath efficiency in 
hardening steels ...low carbon, 
high alloy, stainless, high-carbon 
high-chrome, high speed types... 
because only Ajax protects the 
work so effectively from atmos- 
pheric effects. 

All air is “sealed out.” A film of 
salt protects the work up to the 
instant of quenching... keeps the 
surface clean. Scaling, pitting, 
carburizing and decarburization 
are avoided. 


LOW COST — First cost of equip- 
ment is only ¥, to 4 that of any 
other production hardening system! 


RAPID HEATING—Heating cycles 
from 4 to 6 times faster than in 
radiant type furnaces assure 
greater production in less time. 
Distortion is negligible. 


UNIFORM RESULTS—Uniform 
physical properties result from 
uniform bath temperatures... 


and, in the Ajax furnace, a 
temperature variation of less than 
5°F is held throughout. Smaller 
equipment in less space produces 
a given output. Unskilled labor can 
handle the entire process. 


ADAPTABILITY—Selective heat- 
ing is easily obtained by immers- 
ing only that portion of the work 
to be hardened. A unique method 
for hardening gear or sprocket 
teeth is to spin them in salt, 
immersing only the teeth. 


WRITE FOR Ajax Catalog 116B. 


also list of documented case 
histories of hardening installations. 


SEND your specimen parts to the 
Ajax Metallurgical Service 
Laboratory for treatment. 

No cost or obligation. 


Full hardness with no decarburization (even under microscopic 


H 





machine tool 


COMPLETELY 
MECHANIZED 
HARDENING 


4-pound spline 

shafts loaded 4 

shafts to a fixture, 
and up to 10 fixture loads at a time, 
are hardened at 1550°F. in a mechan- 
ized Ajax salt bath furnace. They are 
automatically quenched in water fol- 
lowed by a nitrate salt draw at 600°F. 
The Ajax furnace has operated day in 
and day out 24 hours a day for over 
a year without interruption. 


MORE 
WORK IN 


Aircraft landing 
gears of SAE- 
4340 steel up to 
62” long are 
hardened in Ajax 
salt bath furn- 
aces by immers- 
ing them vertically in baths 75” deep. 
Over 800 pounds of work are proc- 
essed per hour . . . Great space 
savings afforded by treating pieces ver- 
tically. Austenitizing furnace, requires 
less than 70 square feet of space. 


) of silicon 
producer in this Ajax salt bath installation. 


steel gears is obtained by o 


BLADES 


Good carving knives 
need exceptionally 
hard, tough cutting 
edges . . . and these 
blades of 440 stain- 
less steel have them! 
150 Ibs. of work per 
hour, or 5400 blades 
per day, are handled 
in a single Ajax salt 
bath furnace by one 
unskilled operator. 


On a run of 30,000 

rock bits hardened 

with Ajax salt bath 

furnaces, not one 

was rejected. Bit life 

was increased 4 to 5 

times by comparison with a previous 
hardening method. Plain carbon steel 
rather than costly alloy steel is used . . . 
480 Ibs. an hour are treated in a bath 
with working dimensions of only 36” x 
11” x 36”! Hardness never varies more 
than 1 point from Rc52. 


World's largest manufacturer of electric heat-treating furnaces exclusively 


AJAX ELECTRIC COMPANY 910 Frankford Ave., Philadelphia 23, Pa. 


Associate companies: Ajax Electric Furnace Corp.; Ajax Engineering Corp.; Ajax Electrothermic Corp. 
In Canada: Canadian General Electric Co. Ltd., Toronto, Ont. 
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The meter will measure the volume 
flow rate of any liquid of sufficient 
conductance and velocity, unaffected 
by the pressure, viscosity, density or 
changes in conductivity of the flowing 
liquid. The unit consists of a non- 
magnetic flow tube with an insulating 
liner containing flush-mounted metallic 
electrodes and surrounded by an a-c. 
electro-magnet. When conductive liq- 
uid passes through the tube, an alter- 
nating voltage is set up between the 
electrodes which varies linearly in 
proportion to the flow rate. Lead wires 
from the electrodes transmit this volt- 
age output to a new type electronic 
recorder, producing a chart record. 


For further information circle No. 1922 
on literature request card on p. 36-B. 


Gear Testing Fixture 

A new holding fixture by which 
gears may be quickly and accurately 
tested on the pitch line of gear teeth 
has been announced by the Wilson 
Mechanical Instrument Div. It is de- 
signed to use with a Rockwell super- 
ficial hardness tester with a special 
gooseneck type indenter. The gear is 


placed on an inclined plane mounted 
on a sliding plate; the plate is then 
moved toward a positioning anvil 
which is designed to compensate for 
the diametrical pitch. The elevating 
screw is raised to bring the indenter 
into contact with the gear tooth. A 
»ck screw on the base plate, used to 
lock the inclined plane in position, is 
then tightened. 


For further information circle No. 1923 
on literature request card on p. 36-B. 


Cores for Large Castings 
Chambersburg 
Foundry Div. has announced the use 


Engineering Co.’s 
of cement bonded sand to make a 
large core for a 48,000 lb. iron cast- 
ing for an exhaust casing, without 
the use of the customary core box or 


the use of arbors. The mold for the 
outside of the casting was made first 
and lined with a layer of sand the 
exact thickness desired for the cast- 
ing walls. The core was made within 
this layer of sand, removed, the sand 
lining stripped out of the mold, and, 
after checking the mold and core for 
accuracy, set in the mold for casting. 


Natural 
bonded 


hardening of the cement 
sand and its high strength 
made it possible to produce the core 
with a minimum of internal reinforc- 
ing and no special equipment. 

For further information circle No. 1924 
on literature request card on p. 36-B. 


Degreaser 

Circo Equipment Co. has introduced 
a new design of degreaser. Special 
features include elimination of most 


rusting due to water condensation, 


since water condensing on the coils 
will drop into the condensate pan and 
then into the water separator; water 
temperature regulation after water 
leaves cooling coil and before it enters 
water jacket, insuring accurate con- 
trol between 90 and 120° F.; a new 
pump of stainless steel and nickel-clad 
steel; storage tanks as an integral 
part of tank body; copper tubing con 
densate coils; immersion burners. 


For further information circle No. 1925 
on literature request card on p. 36-B. 


Locknut 

Allmetal Products Co. has 
announced a solid metal locknut, slot 
ted cone shape on one end, splined 
cylinder on the other. It is designed to 
be inserted in a countersunk hole, Nut 
is partially or completely seated in 


Screw 








ne WAUKEE 
FLO-METERS 


for accurately measuring air . 


dissociated ammonia . . 
endothermic cracked . . 
.. hydrogen . . 
oxygen 


natural gas 
e- propane. 


. ammonia. . 
butane . 

exothermic cracked 
. nitrogen .. 


. city gas .. 





Here’s the most important advance in flo- 
meter design and construction in the last 20 


years . 


read . 


. the new WAUKEE FLO-METER! 


It’s easier to see flow changes. 


It's easier to 


. has 6” seale. It’s easier to clean 


‘ omplete hand disassembly takes only seconds 


It's easier to mount 


. new design permits 


panel mounting, simpler piping. It has built 


in control valves. 


And you'll like the Waukee’s 


information re 


appearance. For additional 
quest bulletin #201. 


streamlined 


| 
(cana 


ENGINEERING COMPANY 


w3 EF. 


Michigan St.. Milwaukee, Wis. 
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the material and is held in position by 
force-fitted splines. After the bolt is 
inserted, locking action is effected by 
the pressure of the sector threads 
forced against the bolt by the inter- 
ference of the countersinks. It is avail- 
able in all metals and in all standard 
thread specifications. Locking action 
remains unaffected by high tempera- 
ture conditions. 


For further information circle No. 1926 
on literature request card on p. 36-B. 


Cold Heading 

A new % in. solid die, double stroke 
header has been announced by Water- 
bury Farrel Foundry and Machine Co. 


It will produce headed blanks up to 6 
in. long from an 8 in. maximum wire 
cutoff, at 80 per minute. Shorter 
blanks can be headed at 100 blanks 
per minute. Wire is fed from the coil 
by a positive roll feed to the cutoff. 


This cutoff consists of a pair of thick 
blades held in slides to assure a clean, 
square cutoff. Wire blanks are then 
transported from the cutoff slides to 
the heading die. After being headed, 
blanks are ejected from the heading 
die by a knockout mechanism. Adjust- 
ments are provided to compensate for 
wear and to retime these mechanisms 
in relation to each other. 


For further information circle No. 1927 
on literature request card on p. 36-B. 


Stop-Off Paint 

Park Chemical Co. has announced 
a metal stop to be used as a pre- 
paratory step to protect certain sec- 
tions of a part prior to metallizing. 
It has a_ gray-white color which 
readily shows up the area to be pro- 
tected. Its edge aligning is sharp 
and it is fast drying, free flowing 
and water soluble. 


For further information circle No. 1928 
on literature request card on p. 36-B. 


Quenching Unit 

A new gas fired hot salt or hot oil 
quenching unit has been announced by 
Industrial Heating Equipment Co. It 
is designed to operate in the range 
between 300 and 800° F., depending 
upon the selection of salt or oil. The 


container is heated by recirculating 





NOW 


Completely AUTOMATIC PROCESS CONTROL 
of TIME-TEMPERATURE CYCLE 


compact, dependable, 
economical, guaranteed 


through off-on or proportioning, high limit or stepless 
control action with secondary switching provisions! 


Model JG Series 


Versatile, Indicating, Pyrometric 





PROGRAM CONTROLLERS 


+ 


@ Maintains extremely accurate time- 
temperature relation through broad 
range. 

@ Automatically repeats identical cycle 
for thousands of operations. By 
replacing cam the same instruments 


See how this new instrument can help your 
work. Write for Model JG Series and data 
on our complete line. Also available, 32-page 
thermocouple and accessory bulletin. 

525 NORTH NOBLE STREET 

CHICAGO 22, TAYLOR 9-6606 
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i His 


* 


as di 


may be used for different timee 
temperature programs. 

@ Works with choice of 4 types of 
basic control. 

@ Requires no warm-up, tuning; less 
maintenance. 


WEST Aan 
CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





hot air around all the surfaces of the 
pot. The temperature of the hot salt 
or oil is held by temperature control 


arrangement. If the salt or oil rises 


above the desired operating tempera- 
ture, the gas is shut off and cold air is 
admixed to the circulating gases to 
the salt or oil temperature. 
When the salt or oil drops below the 
desired the 
back resulting in 
Agitation of salt or oil is provided by 
a propeller immersed in one section of 
the pot with the duct work so con- 
structed as to 


reduce 


temperature 
on, 


gases come 


close control. 


produce’ uniform 
velocity throughout. 

For further information circle No. 1929 
on literature request card on p. 36-B. 


Stress-Rupture Testing 
A new and 
frame assembly has been announced 


The 


provide 


creep stress-rupture 


by Labquip Corp. frame has 


designed to 
test results while 


been accurate 


permitting simpli- 


fied 


nance, 


reducing mainte- 
Main component of the lever 

the 
from solid steel cr aluminum. 
curacy is +0.5°. Knife edges are 
precision machined, heat treated and 
cadmium plated to prevent corrosion. 
A shock absorber is provided to take 
the impact when the specimen rup- 
tures and the safety stop (an integral 
part of the frame) restrains the lever 


control and 


system load lever —is_ cut 


Its ac- 





3 POINTS TO REMEMBER 


sodium hydride descaling is: 


FAST_____- 


PRODUCTIVE... &4 


POSITIVE 


And economy makes four... four major reasons you'll 
want to investigate the advantages of sodium hydride 
descaling. 

This versatile method descales a wide range of 
metals and alloys in only minutes. And with compact, 
low-cost, easily maintained equipment. No problem of 
waste disposal or of metal pitting. Unlike pickling, 
sodium hydride descaling never attacks base metal... 


acts uniformly on crevices and high spots alike. 


ce 


If you already have a hydride descaling unit, 
Ethyl offers you a dependable, continuing supply of 
high quality sodium to operate it. If you'd like to 
install one, we can help there, too, With suggestions, 
recommendations, estimates that will put this 
advanced, highly efficient method to work for you 
promptly. 

For lower labor costs, higher production, more posi- 


tive descaling, mail this coupon today. 


For Titanium, Carbon and Alloy Steels, Stainless Steels, High Speed 


lool Steels, Cast lron, Nicke 


‘|, Inconel, Copper, Silver, Stellite. 


ETHYL CORPORATION 


100 PARK AVENUE, 


NEW YORK 17, MEW YORK 


ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 
SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY AND (ETHYL ANTIKNOCK, LTD.) TORONTO 


ETHYL CORPORATION 


ETHYL 


100 Park Avenue, New York 17, N.Y. 


Please send me brochure on 
Sodium Hydride Descaling de- 
scribing its uses, advantages, 
typical reactions and neces- 
sary equipment. 


NAME 
FIRM___ 


ADDRESS 
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You Get Minimum Drag-out 
ith Sun Quenching Oil Light 


When you reduce oil consumption by lower- 
ing drag-out, you cut a major cost in operat- 
ing a quenching system. Sun Quenching Oil 
Light thins out when heated, drains off parts 
faster and more completely. And Sun 
Quenching Oil Light, because of its natural 
detergency, prevents the formation of sludge 


deposits, aids in removing any deposits that 
have accumulated. And under normal oper- 
ating conditions it need never be replaced. 
Sun’s booklet “Sun Quenching Oils’ 
about this low-cost oil. For a copy, call your 
nearest Sun office or write SUN O1L CoMPANY, 
Philadelphia 3, Pa., Dept. MP-12. 


tells 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


® 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 
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if an overload is applied, thus pre- 
venting damage to the furnace, speci- 
men and knife edges. An elevating 
screw permits rapid placement of 
specimens and adjustment. Frames 
of 12,000, 5000, and 2500 lb. capacity 
are standard. The maximum usable 
distance between cross-heads on the 
standard apparatus is 35 in. 

For further information circle No. 1930 
on literature request card on p. 36-B. 


Monel Fixtures 

A chain entirely of Monel 
metal has been announced by the 
Stanwood Corp. It is intended for use 
in handling large parts, or baskets or 
containers in and out of pickling tanks, 


sling 


degreasing solutions, or acid baths. 
The bottom ends of the four chains 
on the sling can be equipped with 
various sizes and shapes of retaining 
rings or with hooks. The oval rings 
shown were designed to slip over pro- 
jecting lugs on the pickling crate for 
which this sling was made. 


For further information circle No. 1931 
on literature request card on p. 36-B. 


Surface Measurement 

Engis Equipment Co. has announced 
a surface micro-interferometer which 
permits measurement in terms of wave 
lengths of light. The microinterfero- 
meter is sturdy, direct measuring, 
quick and simple of control and adapt- 
able to jobs of various sizes without 


changing parts. The instrument is 
self checking and it can provide a 
permanent record. 


For further information circle No. 1932 
on literature request card on p. 36-B. 


High Speed Steel Saw Band 


Because of recent advances by tool 
steel fabricators and heat treatment 
and welding techniques developed by 
the DoAll Co., the superior perform- 
ance of high speed steel is now avail- 
able for saw band users. This per- 
mits two to three times greater band 
tool velocity than that possible with 


high-carbon steel blades; its greater 
tensile strength allows heavier work 
feeds and chip loads with no sacrifice 
in accuracy. When high speed steel 
tools were first introduced on lathes 
and other machines, it quickly became 
apparent that the existing machines 
were underpowered and insufficiently 
rigid to handle the work load of 
which the high speed steel tools were 
capable. Similarly, the cutting poten- 
tial of DoAll’s new blade made it 
imperative to design and develop band 
machines of more rugged construction 
and with vitally needed coolant facili- 








Brinell Hardness Tester 


® Automatically signals relative hardness. 


® Speeds up testing cycle with greater 
economy, yet assured accuracy. 


3 colored lights immediately tell you: 


TOO HARD yellow [Faia 
WITHIN RANGE — green 
TOO SOFT —_—__——_- red 


The right color flashes avtomatically during each test 

Here is the machine that decides for you which 
pieces ore of proper hardness. Ranges ore adjust- 
able, easily set up by using pieces of known hord- 
ness or test bors. Color-Glance Brinell Hardness 
Tester is another Steel City first. For more than 40 
yeors Steel City hos designed and built better 
machines, with your particular application in mind. 


Ideal for automation. 


The electrical circuits which operate the color 
signals con be used to physicolly sort ports ofter 
testing. 


Stee! City has qualified 
sales representatives in 
major ag oreas for 
jour convenience. Write today 

name of nearest representa- 
tive, and detailed information 
on complete line. 


— nO 


+ —» 
Tomsiie 








Testing MachinesInc —— 
Vr 


8811 Lyndon Ave. Detroit 38, Mich. 


Flex-Tester 


© 








. and Special Testing Machines. 
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Write for the latest stock list 


Contact our nearest office or write to 
Peterson Steels, Inc., Springfield Road, 
Union, New Jersey. Address Dept. M. 
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ties. The new machines together with 
the new saw bands have produced ex- 
cellent results. 


For further information circle No. 1933 
on literature request card on p. 36-B. 


Gas Analysis 

New gas analyzers for on-the-job 
determinations of carbon dioxide or 
oxygen in flue gases, furnace atmos- 
pheres and other 
mixtures has been 
announced by 
Burrell Corp. A 
rubber hand 
pump is connected 
to the source of 
the gas by rubber 
tubing. By a few 
squeezes, a sam- 
ple is in the ana- 
lyzer. A shake or 
two and a needle 
registers the percentage of carbon 
dioxide or oxygen present in the sam- 
ple on a dial. Reproducible results are 
shown directly to 4%. 
For further information circle No. 1934 
on literature request card on p. 36-B. 


Quench Furnace 

Ajax Electric Co. has announced 
the development of a new salt bath 
isothermal quenching furnace. The 
furnace features the uniform, high 
velocity downward flow of salt con- 


fined within a special quench header. 
Cataract quenching increases’ the 
cooling rate in the critical range, 1300° 
F. to 1000° F., thus getting past the 
nose of the “S” curve. Any steel that 
can be satisfactorily hardened by oil 
quenching can now be either martem- 
pered or austempered in a cataract 
quench furnace. 

For further information circle No. 1935 
on literature request card on p. 36-B. 


Surfactant 

Swan Finch Oil Co. has announced 
a new surfactant, Swanite, which 
will function in most alkaline and 


acid solutions. It possesses the usual 
wetting, emulsifying, grease and oil 
removal and surface tension lowering 
properties. It is claimed that Swanite 
will not corrode or tarnish metals— 
it may be used with phosphoric acid 
to brighten aluminum. It can be used 
in cleaning formulas and plating 
solutions, and is low foaming. 


For further information circle No. 1936 
on literature request card on p. 36-B. 


Control Unit Corrects 
Thickness Variations 

A new automatic mill control unit 
that provides automatic correction of 
thickness variations in materials being 
rolled has been announced by Pratt 
& Whitney. The control unit can be 
mounted on the mill wherever con- 
venient, with indicating meter on the 
operator’s control panel. It may be 
used with any continuous mill gage and 


with any electrically operated screw- 
down motor. The desired tolerances 
are set by means of potentiometers, 
and as soon as the gage registers an 
undersize or oversize, the control unit 
releases an electrical impulse to the 
screwdown motor or other control 
mechanism on the mill. This control 
motor is operated intermittently, 
allowing a time delay between each 
period for the correction to reach the 
gage. Duration of the correction is 
progressive, thus the further away 
from zero, the longer the duration of 
adjustment. 


For further information circle No. 1937 
on literature request card on p. 36-B. 


Btu Recorder 

Continuous measurement and con- 
trol of rate-of-heat input or output 
is now possible with the new Dyna- 
master Btu recorder-controller sys- 
tems announced by the Bristol Co. 
One Dynamaster measures the tem- 
perature difference with two resist- 
ance thermometer bulbs and receives 
the flow-rate from a flow transmitter. 
From the two variables, it then con- 
tinuously computes and records the 





+ One Souree for ai your alloy steef 


plate, sheet, and strip 


JUST SPECIFY U-S-‘S CARILLOY STEELS 


All these requirements can be 


Electric Furnace 


Open Heorth 


Aircroft 

Armor 

Bearing 

Drowine 

Flange and Firebox 
Metol Cutting Sow 
Roror Blode 

Other Special Quolities 


Quenched ond Tempered 
Annealed 

Spheroidize Annealed 
Normalized 

Stress Relieved 


Hot Rolled 

Stroight Lengths 
Cotled 

Flattened oF Leveled 
Gos of Special Cutting 
Pickled 

Sond Blosted 

Orled 





Groin Site 
Macro-Etch 
Micro-Cleanliness 

aenseutl Chemical Anolyss 
Speciol Mechonicol Tests 
Impocts 

Tensile Tests 

Bend Tests 

AlSi-Govt -ASTM-SAE 
Specie! Specifications 


i] 
Formed Machined oF Other Spec'@ 


met with flat-rolle 


Conditions 


d U-S°S CARILLOY steels 


@ Note the accompanying list of 
qualities, treatments, conditions and 
specification requirements that can 
be furnished in U-S-:S Carilloy plate, 
sheet and strip. This is the widest 
selection of flat-rolled Alloy Steel 
products you can secure from any 
one producer. Our unmatched mill 
flexibility and size range enable you 
to order anything from a razor blade 
strip to a plate for a battleship. This 
streamlines your purchasing, assures 
consistent quality and simplifies your 
manufacturing problems 
For complete information, con 
tact our nearest sales office, or write 
direct to United States Steel Corpo 
ration, Room 2819-Z, 525 William 
Penn Place, Pittsburgh 30, Pa 





Any time you have a metallurgical 
or fabricating problem, call in a 


United States Steel Service Metal- 
lurgist 


He has an extensive knowl 


edge of all types of Alloy Steels and 
can help cut costs by offering sug 
gestions to assist your engineering 
and production people. 





“We machine these forgings 
on the double” _— 
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says Frank U1 Koch, 
— US Steel Machinist 


Ly a constant effort to save money and speed delivery for 
our customers, we commonly machine even large forgings 
two at a time. In the set-up shown here, 8 tools were used 
at one time (in four tool holders) to machine these forged 
hammer bases as fast as humanly possible without sacrific- 

ing quality in any way. 
It takes an experienced machinist to do work like this. Frank 
Koch started as a USS Machinist’s Helper in 1925, and he has 
been at the job ever since. He has been working the big planers, like 
the one in the picture, for 18 years. Some of the toughest machining 
problems in the book are old stuff to him. The young man on the 
right is Stanley Kiragis, a Machinist’s Helper, following in Frank 

Koch’s footsteps. 
i\ 

i When you buy a USS Quality Forging, you can be sure that 
| | | seasoned hands like Frank Koch will carefully nurse it through the 
i i i] shop. With “homemade” steel, and the finest equipment, they assure 
il Kl ) ’ you of a quality job, delivered on time, every time. Write for our 
free 32-page booklet that describes these forgings. Address United 


| 
| 
! 


H| tii] States Steel, Room 4570, 525 William Penr Place, Pittsburgh 30, Pa. 
| } 1 } ’ 
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In a hot-blast main... 


| 


ee 


Resistance to rugged operating conditions is provided by Refractory Concrete at this Y-connection in hot-blast main at the National 
Tube Division of United States Steel Corporation, McKeesport, Pa. Refractory Concrete provides smooth, jointless construction. 


... A tough problem solved by refractory concrete 


A hot-blast furnace main presents a tough refrac- 
tory structural problem where the curved arches 
meet in a Y-intersection. How refractory con- 
crete solves the problem is shown above. Repairs 
and maintenance were reduced, and time was 
saved both in installation and operation. 


Such jobs call for a refractory that resists ex- 
treme conditions of abrasion and thermal shock. 
In an emergency, refractory concrete, made with 
Lumnite* calcium-aluminate cement, was tried. 
Result: a successful job, and refractory concrete 
is now commonly used for this purpose. 


Refractory concrete may solve some of your 


refractory problems. It withstands temperature 
of 2600°F. or more, has low volume change, and 
is highly resistant to thermal shock. 


FOR CONVENIENCE, you may prefer to make re- 
fractory concrete with prepared castables (pack- 
aged mixes of Lumnite Cement and aggregates 
selected for specific temperatures and insulation 
service—add only water). They are made by re- 
fractory manufacturers and sold through their 
dealers. For more information, write Lumnite 
Division, Universal Atlas Cement Company 
(United States Steel Corporation Subsidiary), 
100 Park Avenue, New York 17, N. Y. 


*“LUMNITE?” is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station. 
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Another 
Norton 


In the Bloo 
Foundries 
high alloy steel melts are 


on the job! 


Makers of famous Aloyco Valves, after testing 
many cements, standardize on MAGNORITE* 


eld, N. J., and Elizabeth, N. J., 
Alloy Steel Products Company, 
pured at tempera- 


tures up to 3100°F. from 500-lb. and 1000-lb. 
high frequency furnaces. For lining these fur- 
naces the Norton I is MAGNORITE cement — 
used for mudding-up the coil, for the dry- 
rammed crucible lining and also for capping 
the crucible and forming the pouring spout. 


Over the years the Alloy Steel Prod- 
ucts Company, world’s largest special- 
ists in high alloy, corrosion resisting 
valves, have tested many refractory ma- 
terials for the linings of their high fre- 
quency induction furnaces. 

These tests proved that Norton 
MAGNORITE cement, engineered-to-the- 
job, lasted longer and performed better 
than any other material. As a result, 
Aloyco now uses MAGNORITE cement ex- 
clusively for lining these furnaces — 
still another example of how Norton re- 
fractories and refractory materials are 
engineered and prescribed to provide 
time-and-money-saving B's. 


The Right & For YOU 


For your own induction furnace op- 
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erations, Norton will be glad to engineer 
MAGNORITE cement to your exact require- 
ments. It withstands temperatures up to 
3250°F. Its high-rammed density offers 
great resistance to metal penetration, 
erosion and chemical attack. And it is 
designed to expand slightly when sin- 
tered so that the crucible lining is free 
from shrinkage cracks that often lead to 
furnace failures. Why not run a test on 
one of your furnaces soon? 

This engineering service applies, of 
course, to any metal-melting problem 
you may have. Working with macGno- 
RITE*, ALUNDUM*, CRYSTOLON*® and fused 
stabilized zirconia cements and special 
shapes, Norton engineers are sure to 
come up with the right answers. For de- 
tails, see your Norton Refractories Engi- 


neer, or write to Norton Company, 
Refractories Division, 331 New Bond St., 
Worcester 6, Mass. Canadian Repre- 
sentative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Ontario. 


NORTO 
REFRACTORIES 


Engineered... 


... Prescribed 


Qllaking better products... 
to make other products better 


*Trade-Mork Reg. U. S. Pat. Off. and Foreign Countries 





Btu product. Other systems provide 
for recording temperature difference 
along with Btu on a single round or 


strip chart by a single two-pen re- 
corder, showing Btu and either flow- 
rate or temperature difference by two 
separate instruments. 


For further information circle No. 1938 
on literature request card on p. 36-B. 


Hardness Tester 


Hardness test can be made at the 
rate of 10 or more specimens a minute 
with the new conveyorized Olsen au- 
tomatic Brinell hardness tester. De- 
signed for production line use, the 
tester has a built-in roller conveyor 
and air-operated lift which places each 
specimen, in turn, in test position. All 
operations are controlled by a foot 


pedal. When positioned, a _ preset 
load, from 500 to 4000 kg., is applied 
to the specimen automatically by the 
steel ball and held for the period set 
on the electric timer. The operator 
watches the direct reading gage. Spec- 
imens meeting requirements are re- 
turned to the conveyor. Rejects can be 
removed from the tester quickly. 


For further information circle No. 1939 
on literature request card on p. 36-B. 


Aluminum Cleaner 


Enthone, Inc., has announced a new 
detergent for rapid cleaning of alu- 
minum. This product is mildly alka- 
line, does not etch metals either at 
the air inter-face or in contact with 


other metals, and possesses high 
detergency. The cleaner is recom- 
mended for cast and wrought alu- 
minum prior to anodizing, chromate 
treatments, organic finishing, resist- 
ance welding and plating by the non- 
etching process. 


For further information circle No. 1940 
on literature request card on p. 36-B. 


Brazing 


Typewriter parts are brazed on a 
high-production basis by using United 
Wire & Supply Co.’s brazing alloy 


product. In brazing return bars, a 
special jig set-up, shown in the figure 
above, is used. Preplaced brazing 
rings furnish the brazing metal. 

For further information circle No. 1941 
on literature request card on p. 36-B. 


Ultrasonic Inspection 


A new precision instrument simul- 
taneously applying ultrasonics and 
digital automation to parts inspection 
as production line procedure has been 
announced by Sperry Products, Inc. 
It is being installed at Allison Div. of 
General Motors Corp. specifically for 
the inspection of jet engine rotor 
forgings and other unfinished engine 
parts. The instrument beams ultra- 
sonic waves at a_ circular part 
mounted on a rotating turntable im- 
mersed in water. Beams reflected by 
structural discontinuities are logged 
on a circular chart. The complete in 
stallation comprises a scanning ma- 
chine, recorder, control cabinet, and 
electronic console, which is also a 
monitoring station. 


For further information circle No. 1942 
on literature request card on p. 36-B. 


Indicator 


A miniature remote indicator which 
has a 5 in. useable scale has been an- 
nounced by the Hays Corp. Special 
features are removable units, easy 
zero adjustment, no parallax, internal 
illumination, and flush or semi-flush 
panel mountings. Indicators can be 
supplied as an electric or pneumatic 
receiver for the measurement of any 
function such as pressure, draft, flow, 
level or temperature. The pneumatic 
type gage uses as its actuating ele- 
ment a spring-loaded metallic bellows 
with built-in overpressure protection. 





Using 
Woven Wire 
Conveyor Belts ? 


get to know your 
Cambridge man! 


Every Cambridge Sales Engineer 
both in the field and the home office 

is thoroughly trained in every phase 
of wire belt engineering. 

That means he’s equipped to give you 
complete, accurate advice and recom- 
mendations— based on our years of 
leading the development and applica- 
tions of woven wire conveyor belts. 
You can be sure that the belt he 
recommends for you will give top 
performance, because every Cam- 
bridge belt is selected and fabricated 
to meet individual requirements. No 
two belts are alike. The belt you buy 
is designed for you alone. 

Moreover, every step of belt fabrica- 
tion at the plant is closely inspected 
to make sure the finished belt meets 
rigid specifications for size, mesh 
count and mesh opening. 

So, for complete satisfaction with belt 
performance—get to know your Cam- 
bridge man. He’s listed under “Belt- 
ing-Mechanical”” in your classified 
phone book— or write us direct 





iF YOU'RE NOT USING WIRE BELTS 
let us tell you how they can boost 
production and cut costs by combin- 
ing movement with processing. No 
obligation, of course. 








FREE CATALOG 
Gives complete specifications for 
Cambridge wire belts, provides 
you with background knowledge 
for discussion with your Cam 
bridge Sales Engineer. 


The Cambridge 
Wire Cloth Co. 


Dept.B * Cambridge!2, Md. 


OFFICES IM LEADING INDUSTRIAL AREAS 
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YOUR SAVINGS MULTIPLY 
when you sinter 


THE HARPER WAY 


Harper electric sintering furnaces are pro- 
viding a radically improved method for con- 
tinuous processing of metal powder parts. 
Sintering THE HARPER WAY multiplies 
your savings by producing products with 


Dimensions held to close tolerances 
Uniform density 

Finish free from discoloration 
Vastly reduced rejects 


Lower costs 


Harper engineers know sintering. This spe- 

cialized experience can help you get started 

on the right foot. Write for helpful infor- 
ELevATOR mation on THE HARPER WAY. 


i ; = site 
ll * Representatives in Principal Cities 


STRAND ANNEALING 


HARPER 


TWIN AND SINGLE MUFFLE PUSHER 40 RIVER ST., BUFFALO 2, N. Y. 
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The electric model uses a specially 
designed motor, electronic amplifier, 
and a pair of differential transformers 
forming an electric null balance cir- 
cuit. 

For further information circle No. 1943 
on literature request card on p. 36-B 


Barrel Finishing 

Almco Supersheen has announced a 
new model barrel finishing machine 
which is compact, simple to operate 


and has finger-tip control. Variable 
speeds are from 12 to 50 r.p.m. The 
unit is of all-welded construction. 
Twin barrels are 8 x 16 in. It contains 
two loading and screening drawers. 

For further information circle No. 1944 
on literature request card on p. 36-B. 


Formed Wire 

Intricate formed wire shapes have 
been announced by Heli-Coil Corp. 
The accompi.nying illustration shows 


cross-sections which can be produced. 
Numerous variations of these forms 
can be made, as well as many other 
forms not shown. This wire is avail- 





able in sizes ranging from a maxi- 
mum section of 3/16 in. to a mini- 
mum of 0.015 in., and can be pro- 
duced of stainless steel, phosphor 
bronze, Hastelloy C, music wire 
(0.75% C) and other metals. 


For further information circle No. 1945 
on literature request card on p. 36-B. 


High Temperature Testing 
Riehle Testing Machines Div. has 
announced a new universal testing 
machine for determining how metals 
will react during forming operations 
and in use at high temperatures. This 
testing machine can utilize electric 


furnaces 
1750° F. 
provides 


producing temperatures to 
Screw-powered, the machine 
positive control of testing 
speed and maintains a constant rate 
of strain at any setting. It 
accommodates specimen diameters of 
0.252 to 0.505 in. 

For further information circle No. 1946 
on literature request card on p. 36-B. 


speed 


Control of Test Cabinets 


A complete line of control instru- 
ments for use with environmental test 
cabinets has been announced by Bris- 
tol. These instruments can be used to 
initiate and maintain an entire pro- 
gram of varying climatic conditions 


within the test cabinet, and to simu- 
late any desired temperature, humid- 
ity, or altitude conditions. The pro- 
gram controllers will carry through 


the program repeatedly and repro- 


duceably. They can also be used to 
bring temperature, pressure, or vac- 
uum up to any desired value and main- 
tain it there for a predetermined 
length of time. Available with electric 
on-off or proportional-input control or 
with pneumatic control, the instru- 
ments can be adapted to any model 
test cabinet. 


For further information circle No, 1947 
on literature request card on p. 36-B. 


Hardness Tester 

An instrument that can make both 
regular and superficial Rockwell hard- 
ness tests has been announced by the 
Torsion Balance Co. It makes all reg- 
ular Rockwell tests (60, 100 and 150 
kg. loads) and su- 
perficial tests (15, 
30 and 45 kg. 
loads) with any 
suitable standard 
C, N or ball-type 
indenter. Results 
show on a direct 
dial gage with a 
single numerical 
scale. Minor and 
major loads are applied by dead 
weights, not springs. Stops are in- 
serted on the sides of the column for 
changes in test loads. The major load 
being used is indicated by the location 


of the stops. Controls such as the ele- 
vating-screw handwheel, gage-setting 
bezel, load-tripping and load-lifting 
mechanism are in the front 
of the base. 


For further information circle No. 1948 
on literature request card on p. 36-B. 


located 


Vacuum Gage 

A new vacuum gage has been an 
nounced by Naresco Equipment Corp. 
It operates in six ranges permitting 
the measurement of from 
1000 to 0.0001 Hg on a linear 
scale. The gage uses a sealed radium 
source; this alpha 
and produces gas 
which are collected on a plate to pro- 
duce a current indicating directly the 
measured The gage 
exposure to 


pressures 
mm 
emits particles 


ionized molecules 


pressure. cannot 


be damaged by atmos 








BELTS 


CAN “TAKE” IT, literally and figuratively 


ill. 


Heat resistant 
Chemically resistant 
Abrasion resistant 
Ashworth Metal Belts combine Product 
Processing and Materia! Flow 


Buholc 
Los Angeles 


Cleveland 


New York - Philadelphia 


Chattancoge - Chicago 


Sales 
Engineers: Tompo 


Pittsburgh « Rochester 
Canadian Rep , PECKOVER'S LTD 


were FoR 
MLUSTRATED CATALOG 
mMs2 
Detrow Lourswville 
S Paul 
Montreal 


Kansas City 
oa aitle 


Toronte 
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pheric pressure because the ion source 
operates at room temperature and at 


CARBON NTROL For further inf 
For further information circle No. 1949 


on literature request card on p. 36-B. 


7 
in the CARBURIZING Consayer 
Alvey-Ferguson Co. has announced 
J fole ay the installation of a conveyor for mov- 


ing single 16 ft. flat steel sheets from 
the seam welder to the roll former. 
This wheel-type conveyor is an assem- 
bly consisting of nine rows of two 
units placed end to end, pitched slight- 











ly downward, spaced about 2 ft. apart, 
and mounted on center supports. The 
steel sheets move by gravity from one 
operation to the other, semi-automat- 
ically. These units are the lightest of 
all-steel portable wheel-type convey- 
ors. They are available in 5 and 10 ft. 
lengths, straight or curved, single or 
assembled sections. 


For further information circle No. 1950 
on literature request card on p. 36-B. 


Test Chamber 


Webber Mfg. Co. announces a new 
chamber for large capacity testing at 
—_—— high and low temperatures. The unit 

Mag. 100X illustrated has 30 cu. ft. capacity. It 
2% Nital Etch features a visible type controller, 


* vale 


Time — Temperature — Carburizing Medium — Circulation — these ‘ 
have been accepted as essentials of the gas carburizing process. Now = 
a 5th factor — Pressure — is established as being of primary im- 
portance. POSITIVE PRESSURE CARBURIZING has simplified the con- 
trol of the amount and distribution of carbon in the case. Uniform 
results from heat to heat are realized — not only can the desired 
carbon concentration be obtained on the surface of the work but also 
to specified depths below the surface. Finish grinding may be performed 
without loss of uniformity of surface hardness — or may be eliminated 
entirely. 


Hevi Duty Carburizer-Nitrider Furnaces are now equipped for con- patina Gaia h _ 
trolled pressure carburizing. Inexpensive accessories can be provided PATERISE RORL CECRARGSTS OF _veee 
to convert existing Hevi Duty Carburizers into controlled pressure port and apertures for connections to 
carburizers to give you true carbon control. inner chamber. It is of stainless steel 
construction with fiberglas insula- 
Consult your nearest Hevi Duty Office for more information — tion. Temperature range is - 40 to 
+200° F. Other units are available 

> — oO 
Eastern District Cleveland District Chicago District to temperatures of 200 F. 


50 Journal Square 1979 Union Commerce Bidg. 205 W. Wacker Drive For further information circle No, 1951 
Jersey City 6, N. J. Cleveland 14, Ohio Chicago 6, Iilinois on literature request card on p. 36-B. 


HEVI DUTY ELECTRIC COMPANY 


Ultrasonic Cleaner 


HEAT TREATING FURNACES HEVIqsDUTY ELECTRIC EXCLUSIVELY A new type of ultrasonic cleaner 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS . 


for small processed parts has been 
MILWAUKEE 1, WISCONSIN announced by Pioneer Central Div. 








METAL PROGRESS; PAGE 26 





of Bendix Aviation Corp. The unit 
operates with either water-soluble 
detergents or cleaning solutions and 
features the lower-frequency, mag- 
netostrictive transducer. The ultra- 
sonic energy forces the solution to 
cavitate or “cold-boil”’, with countless 
minute bubbles. These bubbles im- 
plode and blast particles of grease, 
grit and other foreign matter loose, 
reaching inaccessible recesses of pre- 
cision parts. The cleaning unit will 
be manufactured in diameters of 4, 
7% and 12 in., each with a depth 
equal to its diameter. 


For further information circle No. 1952 
on literature request card on p. 36-B. 


Creep and Stress 
Testing 

A new 12,000 lb. capacity creep test- 
ing machine for determining the 
stress required to rupture specimens 
as well as creep 


Rupture 


properties up to 

rupture has been 

announced by 

Riehle Testing 

Machines. A new 

ball-seated load- 

ing device insures 

that specimen 

holders are self- 

aligning. The 

specimen is ac- 

cordingly freed from bending moments 
which give erroneous results. Other 
available equipment includes’ an 
electric furnace, a lever levelor, a 
hydraulic recoil absorber to prevent 
damage and noise, and a motorized 
elevator to lift the load from the 
beam. 

For further information circle No. 1953 
on literature request card on p. 36-B. 


Surface Roughness Scales 
New cylindrical surface roughness 
scales, designed as a standard of com- 
parison by sight and touch for internal 
and external curved surfaces, have 
been announced by the General Elec- 
tric Co. Consisting of two scales each, 


6 in. wide and 2 in. long, the set can 
be used for determining the rough- 
ness of surfaces produced by grinding, 
lapping, honing, superfinishing, turn- 
ing, boring, drilling and others. Scale 


number one is capable of determining 
the surface roughness of 10 specific 
surfaces in the 4, 8, 16, 32 and 63 
microinch categories. On scale number 
two, typical surfaces in the 16, 32, 
63 and 250 microinch values are de- 
termined. 


For further information circle No. 1954 
on literature request card on p. 36-B. 


Conveyor Belt 

A belt conveyor of new design fea- 
turing an open-type link has just been 
announced by Standard Alloy Co. 
The new open-link design makes the 
belt readily adaptable to annealing, 
normalizing, relieving, and 
tempering furnaces where circulation 


stress 


of the atmosphere in the furnace is 
essential. The belt conveyor is avail- 
able in regular widths from 18 to 60 
in., is adaptable to comparatively long 
spans and operates in temperatures 
of 1800° F, 


For further information circle No, 2237 
on literature request card on p. 36-B. 


Controllers 

Program controllers which assure 
completely automatic process control 
of any time-temperature cycle with 
off-on, proportioning, high limit or 
stepless control action plus secondary 
control action have been announced by 
West Instrument Corp. Once the de- 
sired time-temperature for a given 
process has been determined, it can 
be repeated automatically, as fre- 
quently as may be desired. 
For further information circle No, 2238 
on literature request card on p. 36-B. 


Thickness Tester 

A magnetic thickness tester for de- 
termining the depth of electrode- 
posited hot dipped or painted coatings 
on steel and other 
magnetic metals 
has been an- 
nounced by Gard- 
ner Laboratory, 
Inc. It is about 
the size of a foun- 
tain pen. Each 
gage is calibrated 
against National 
Bureau of Stand- 
ards thickness plates. The gage is 
equipped with several magnets for use 
at different ranges of thickness. Ac- 
curacy is within 10% at 0.0002 in. 
For further information circle No, 2239 
on literature request card on p. 36-B. 


Precise 


TEMPERATURE 
MEASUREMENT 


is one of the 
many applications of the 


TYPE B HIGH PRECISION 
POTENTIOMETER 


...@ general purpose potentiometer with 
a number of notable refinements, suiting 
it particularly to thermocouple work. 
Distinctive features include: 


© Three ranges —-0 to 16 millivolts, 0 to 
160 millivolts and 0 to 1.6 volts. 

© Three reading dials—effective scale 
length of approximately 175 feet for 
each range. 

© Subpanel switch and slidewire construc- 
tion for protection of contacts from dust 
and corrosive fumes. 

© Special provisions to minimize parasitic 
thermal emf's — including automatic com- 
pensation of slidewire thermals and 
gold contacts in galvanometer key. 

@ Exceptional convenience in reading and 
adjustment. 

© Solid and substantial construction for 
many yeors of trouble-free service. 


This standard laboratory potentiometer 
is also well suited for meter calibration, 
for checking portable potentiometers, and 
for other critical measurements of D.C. 
potentials requiring exceptionally high 
accuracy. 

Described in Bulletin 270 








SPOTLIGHT GALVANOMETER 
FOR SHOP AND LABORATORY WORK 
@ Sturdy, short period 
© Sensitive (up to 1.5 HV per mm.) 
© Multiple-refiection optical system 
© 100-Millimeter scale 


© For null or deflection measurements 
Described in Bulletin 320 

















RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue * Philadelphia 32, Pa. 
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\ FLANGING 


\UPSETTING 


~ 
“SWAGING 
~SPINNING 


SHAPING 





_-BENDING 


OSTUCO DOES THEM ALL...AND MORE! 
OsTuco carbon or alloy steel tubing is manufactured, fabricated and forged 
to your exact specifications . . . all under one roof. If you want to know 
more about the advantages of a “single source’’ where one purchase order 
takes care of all details, send for our latest catalog, “Ostuco Tubing.” 
Better still, send us your blueprints for prompt quotation. 
GeUSTUCO TUBING 
of Copperweld Steel Company « SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 


SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 
CLEVELAND @ DAYTON @ DENVER @ DETROIT (Ferndale) @ HOUSTON @ LOUISVILLE 

ELECTRIC WELDED LOS ANGELES (Beverly Wills) @ MOLINE @ NEW YORK © NORTH KANSAS CITY 

STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER @ ST. LOUIS @ ST. PAUL 
SALT LAKE CITY @ SAN FRANCISCO @ SEATTLE @ TULSA @ WICHITA 
CANADA, RAILWAY & POWER CORP., LTD 
and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 

117 Liberty Street, New York 6, New York 


OHIO SEAMLESS TUBE DIVISION 


—Fabricating 
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IN MANUFACTURERS’ LITERATURE 


—,: 


1955. Abrasion Tester 

Bulletins on durable precision instru- 
ment for evaluating the resistance of sur- 
faces to rubbing abrasion. Taber Instru- 
ment 


1956. Alloy Castings 
22-page bulletin 2041 on heat and cor- 
rosion resistant castings. Blaw-Knox 


1957. Alloy Castings 

Data folders on two types of alloy steel 
castings. Composition, properties, harden- 
ability bands, uses. Unitcast 


1958. Alloy Chart 

Comparison of AISI, SAE, ACI, AMS, 
WAD and PWA chromium and chrom- 
ium-nickel stainless specifications. Can- 
non-Muskegon 


1959. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 


1960. Alloy Steel 

32-page book on abrasion resisting steel. 
Properties, fabricating characteristics, 
uses. U. S. Steel 


1961. Alloy Tools 


44-page book on cast Stellite tools for 
metal cutting. Haynes Stellite 


1962. Aluminum Cleaning 

48-page booklet gives practical tips on 
materials and methods of cleaning alum- 
inum and magnesium. Oakite 


1963. Aluminum Coating 

Article on hot dip coating of ferrous 
metals with aluminum ona aluminum 
alloys from “Tips and Trends.” Ajax 
Electric 


1964. Aluminum Forgings 
Folder on advantages of forgings in 
many applications. Bridgeport Brass 


1965. Analysis of Nickel 
Alloys 

52-page Technical Bulletin T-36, “Meth- 
ods for Chemical Analysis of Nickel and 
High-Nickel Alloys.” International Nickel 


1966. Annealing Furnaces 
8-page illustrated bookle. on continuous 

annealing furnaces. Schematic diagrams, 

ea, and actual production data. 
rever 


1967. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


1968. Atmosphere Furnace 
Information on mechanized batchtype 

atmosphere furnaces for Ss cyaniding, 
as carburizing, clean hardening or car- 
on restoration. Dow Furnace 


1969. Atmosphere Furnace 
Reprint on bright annealing of copper 
in atmosphere furnace. Holcroft 


1970. Atmospheres 

12-page booklet on design and use of 
special atmospheres for industrial fur- 
naces. Continental Industrial Engineers 


1971. Barrel Finishing 

32-page handbook on compounds for 
descaling, deburring, coloring, metal 
cleaning, rust inhibition. Lord Chemical 


* 


1972. Bearings 

27-page bulletin, S-53, on self-lubricat- 
ing bronze bearings, core and bar stock 
Amplex Division 


1973. Bending 

Catalog on presses for bending, form- 
ing, blanking, drawing and multi-punch- 
ing. Cleveland Crane & Engineering 


1974. Bending and Cutting 

Folder describes hand and air-operated 
bender-cutter and its applications. J. A 
Richards 


1975. Beryllium Nickel 

4-page leaflet on high-strength, cor- 
rosion-resistant beryllium nickel casting 
alloys. Beryllium com. 


1976. Bimetal Applications 
36-page booklet, “Successful Applica- 
tions of Thermostatic Bimetal,” describes 


22 uses and gives engineering data. W. M. 
Chace 


1977. Black Oxide Finish 
Folder on penetrating black finish for 
ferrous metal. Puritan Mfg. 


1978. Blackening Copper 
Bulletin of operating instructions for 
blackening and coloring copper and 
copper alloys. Enthone 


1979. Blackening Stainless 
Bulletin on process for blackening 
stainless steels, cast and malleable irons. 
Mitchell-Bradford 


1980. Blast Cleaning 

New 16-page bulletin on specifications 
and dimensions for Blastmaster barrels of 
many sizes. Pangborn Corp. 


1981. Boron Additive 
6-page article on use of grainal as 
boron-additive alloy and properties of 
grainal steels. Vanadium Corp. 


1982. Brass Tubing 

Bulletin on seamless, brazed and lock- 
seam —s in brass and copper. H & H 
Tube and Mfg. 


1983. Brass Wire 

Folder shows extrusion, annealing and 
drawing of brass wire. semnpene, prop- 
erties, tolerances. Titan Meta 


1984. Brazing 


Bulletin 5889 on furnace and induction 
brazing installations and methods. Gen- 
eral Electric 


1985. Bright Dip Coating 
Data on cold bright dip coatings for 

zinc. Procedures, solution concentrations, 

analysis and control. Chemical Corp. 


1986. Bronze Bearings 
New brochure on bearing bronze. 
American Smelting and Refining Co. 


1987. Burners 


16-page bulletin on selection of gas 
burners. Western Products 


1988. Burners 

8-page reprint No. 43 on Method for 
Improving Temperature Uniformity in 
Furnaces. North American Mfg. 


1989. Bushings 


Cotaiog. of half-bushings and sleeves 
made of Haynes heat and abrasion resist- 
ant alloys. Haynes Stellite 


1990. Carbides 

4-page folder on die grades of cemented 
carbides for drawing, blanking, forming, 
heading, notching, piercing, punching. 
Kennametal 


1991. Carbon and Graphite 
20-page catalog on carbon and graphite 

applications in metallurgical, electrical, 

chemical, process fields Rational Carbon 


1992. Carbon Brick 


Bulletin on properties, grades, applica- 
tions of carbon and graphite brick for 
handling corrosive chemicals and molten 
metals. National Carbon 





2236. Alloys for High 


Temperatures 


This 29-page booklet is con- 
cerned with analyses and prop- 
erties of high temperature al- 
loys. Diagrams compare several 
superalloys with carbon steel 
vield strength, 


as to tensile 


DE 
Al} A 


Vf 
{ 


Physical Properties 
and Processing Doto 


strength, stress-rupture and 
creep properties at various tem- 
peratures. Tables give chemistry 
and physical properties of fer- 
ritic and austenitic superalloys. 
Universal-Cyclops Steel Corp 











1993. Carbon Control 

Catalog T-623 describes the Microcarb 
control system that continuously meas- 
ures the active carbon in the furnace 


atmosphere during heat treatment. Leeds 
& Northrup 


1994. Carbonitriding 

28-page booklet on nature of process, 
furnaces, atmospheres, parts carboni- 
trided and properties. Armour Am- 
monia 


1995. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


1996. Castings 

4-page folder on specialty carbon and 
alloy steel castings. Farrell-Cheek Steel 
Co. 


1997. Centrifugal Castings 
Folder on centrifugal castings of heat, 
corrosion and abrasion resistant alloys, 
nonferrous metals, carbon and low alloy 
steels. Sandusky Foundry & Machine 
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TWO SIMPLE 
REASONS WHY! 


@ We will guarantee—in writing—that you'll save 
money on your blast cleaning costs when you use 
Permabrasive* shot and grit instead of conven- 
tional annealed abrasives. Yes sir, a guaranteed 
savings in writing. 

We can afford to make this statement, because 
Permabrasive shot and grit are better. They are 
better for two simple reasons: (1) Permabrasive is 
made from metal of the proper analysis. Its care- 
fully controlled chemical composition insures uni- 
form response to heat treatment and maximum 
resistance to breakage. (2) Permabrasive is heat 
treated properly. A continuous processing method 
insures complete heat treatment of each abrasive 
particle, resulting in a high degree of uniformity 
and assuring maximum abrasive durability. 

Permabrasive will save you money and we can 
prove it. Write the riearest Hickman, Williams 
office for proof and a complimentary copy of 
“A Primer on the use of shot and grit.” 


“Licensed under U. S. Patent No. 2184926, U. S. Application No. 619602 
: pat: rs He 2 “ 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & CO. 


(INCORPORATED) 
CHICAGO + DETROIT + CINCINNATI «+ ST.LOUIS + NEW YORK 
CLEVELAND + PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 
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BART LECTRO-CLAD 


Steel Plate, Pipe and Fittings Give Perma- 
nent Corrosion Protection at LOW COST! 
Hundreds of firms, including pulp and paper, 
petroleum, chemical processing and other in- 


dustries have solved critical contamination and 
corrosion problems, with BART LECTRO-CLAD. 


HERE ARE SOME OF THE MAJOR 


ADVANTAGES OF LECTRO-CLAD 
PRODUCTS 


© ECONOMY .. . thickness of nickel tailored 


to particular opplications. 


® TROUBLE-FREE . . . combination of struc- 
tural strength of steel and protective qualities 
of nickel assures positive life-long protection 
with minimum maintenance. 


© PERMANENT... . Does not require periodic 
replacement or repair. Will withstand ele- 
vated temperatures and abrasion. 


© VERSATILE . . . can be sheared, welded 
or fabricated into all types of processing 
equipment, storage vessels. LECTRO-CLAD 
withstands any fabricating process that can 
be withstood by conventional rolled steel. 


LECTRO-CLAD PIPE available in sizes from 
1%” to 54” in diameter, 20-foot random 
lengths. 


LECTRO-CLAD SHEET and PLATE available 
in thicknesses from 11 gauge to %”, 7 feet 
x 20 feet. 


Write Dept.MP-12,for complete details and techni- 
cal data. 


—/7 
BART MANUFACTURING CORPORATION 


Names of LECTRO-CLAD users on request. 


Exclusive territories available to 
qualified distribution organizations. 





1998. Chromate Coatings 

Folder gives characteristics and uses of 
chromate conversion coatings on nonfer- 
rous metals. Allied Research 


1999. Chromium Cast Iron 
48-page book on effects of chromium on 

properties of cast iron. Data on produc- 

tion and uses. Electro Metallurgical 


2000. Cleaner 

Folder gives data on metal cleaners for 
use with water in still-tank or spray- 
washing equipment. Solventol 


2001. Cleaners 

Folder on immersion, electrolytic, spray 
cleaners, phosphate coaters, strippers, 
drawing compounds, additive agents. 
Northwest Chemical 


2002. Cleaning 

28-page catalog, B-9, on _ corrosion- 
resistant baskets, racks, crates and tanks 
and other fixtures for cleaning and finish- 
ing. Rolock 


2003. Cleaning Stainless 
8-page booklet on care and cleaning of 
stainless steels. Republic Steel 


2004. Coil Splicer 
Bulletin 43 on automatic welding coiled 
material end to end. E. W. Bliss 


2005. Compressors 

12-page data book 107-D gives engineer- 
ing information on characteristics of 
turbo-compressors. 18 types of applica- 
tion described. Spencer Purbine 


2006. Controllers 

Data sheets on indicating pyrometric 
controllers, proportioning controllers, 
portable controllers, pyrometer acces- 
sories. West Instrument 


2007. Copper 


Report on supply of copper, mine pro- 

duction, scrap utilization, importation, 
reserves. Copper & Brass Research 
Assoc. 


2008. Copper Alloys 


64-page book on free-cutting brass, 
copper and bronze. Chase Brass 


2009. Copper Alloys 

New 48-page book contains tables of 
alloys with composition, typical uses, 
general, working, mechanical, electrical 
properties, hardness, ASTM specification 
numbers. Revere 


2010. Corrosion Data 

Bulletin gives comparative resistance to 
various corrosive media of several stain- 
less steels. Babcock & Wilcox 


2011. Corrosion of Copper 

-page booklet B-36 discusses corrosive 
attack on copper and copper alloys. 
Tabulation of their relative corrosion 
resistance. American Brass 


2012. Corrosion Resistance 
35-page booklet on plastic materials of 
construction. Atlas Mineral Products 


2013. Cut-Off Wheels 
Folder gives data, operating su 

and grade recommendations o 

wheels. Manhattan Rubber Div. 


2014. Cut-Off Wheels 


36-page revised manual on cut off ma- 
chines and abrasive wheels. Norton Co. 


2015. Cutting 


New bulletin on cutting torches, one 
using acetylene and the other propane. 
Universal Cutting & Welding Equipment 


2016. Cutting Oil 

Facts on more efficient and economical 
lant operation through use of right 
ubricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


estions 
cut-off 


2017. Cutting Oil 


Folder on sulphurized cutting fluid for 
a wide range of machining jobs. Gulf Oil 


2018. Definitions 


36-page Gemaey of over 150 terms on 
cast iron. International Nickel 


2019. Degreasing 

34-page booklet on vapor degreasing. 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


2020. Degreasin 
e ~- ne and use of 


so-pae 
trichlorethylene. ethods of handling 
and safety measures. Niagara Alkali 


2021. Descaling 

Brochure on sodium hydride descaling, 
its uses, advantages, typical reactions and 
necessary equipment. Ethyl Corp. 


2022. Descaling 

Bulletin on new machines for descaling 
steel sheets, plates and coils after hot 
rolling or heat treating. Pangborn Corp. 


2023. Dew-Point Recorder 

Bulletin 407 and Data Sheet AED 340-7 
on dew-point systems for recording or 
controlling. Foxboro 


2024. Die-Casting Machines 


Copies of “Lester Press” describe vari- 
ous features of aluminum die casting 
machines. Lester-Phoenix, Inc. 


2025. Die-Casting Machines 

Case histories of companies using vari- 
ous types of die-casting machines. Kur 
Machine 


2026. Die Castings 


28-page booklet on die cocina, process 
and application of die castings. American 
Zinc Institute 


2027. Die Steel 


Bulletins on air-hardening, high-carbon, 
high-chromium die steel containing sul- 
phide additives. Latrobe 


2028. Ductile Tron 


3-page bulletin on wear properties of 
ductile iron gears, bearings and dies 
International Nickel 


2029. Electric Furnace 


Bulletin on box-type, pre-heat and 
hardening furnace with automatic atmos- 
phere contamination control. Pacific 
Scientific 


2030. Electric Furnaces 
Brochure on electric heat treating, 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


2031. Electroplating 
16-page booklet on methods and equip- 
ment for electroplatin Also machinery 
oad cleaning, pickling. Eontrol equipment. 
J. S. Galvanizing & Plating Equipment. 


2032. 


Electroplatin 


New bulletin on electroplating lists key 


characteristics of 16 processes. 
Van Winkle-Munning 


2033. Extrusion Presses 

8-page bulletin on presses designed for 
extrusion of aluminum, brass and other 
nonferrous metals. Lake Erie Engineering 


2034. Extrusions 


12-page circular on aluminum extrusion 
process contains selection data. Process 
described. Advantages. Precision Ezx- 
trusions 


2035. Fatigue of Magnesium 

18-page paper. “Plastic Flow and Work 
Hardening enomena in Magnesium 
Alloys During Fixed-Deflection Fatigue 
Tests.” Dow Chemical 


Hanson- 


2036. Filters 


16-page bulletin on pressure filters and 
their accessories. Permutit Co. 


2037. Filters 


8-page bulletin on dimensions and 
capacities of industrial filters. Industrial 
Filtration Co. 


2038. Finishing 

Six bulletins describing finishing com- 
pounds for stainless steel, aluminum, 
other metals. Apothecaries Hall 


2039. Finishing 

Catalog A-654 gives complete story on 
planning industrial finishing systems and 
shows many installations at desman and 
pickling machines. R. C. Mahon 


2040. Flow Meters 
Catalog 2320 on indicating, 

ogreing and controlling 

Minneapolis-Honeywell 


2041. Flow Meters 
Bulletin 201 on flow meter for gas 
used in heat treating. Waukee Eng’g. 


2042. Forgings 

16-page brochure on steel drop, upset 
and press forgings. Amforge Div., Amer- 
ican Brake Shoe 


2043. Forgings 

94-page book on die blocks and heavy- 
out forgings. 20 pages of tables. A. 
Finkl & Sons 


2044. Forgings 

Handsome 3 “page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U.S. Steel 


2045. Foundry Coatings 

Data on colloidal graphite for mold 
washes, pattern coatings, core coatings, 
chill coatings. Acheson Colloids 


2046. Freezer 
Data on chest for use down to —95° 
F. for production use and testing. Revco 


2047. Fuel-Air Controller 

Data sheets on electric and pneumatic 
fuel-air ratio controllers. Leeds & North- 
rup 


2048. Furnace 


Bulletin on Karbo-matic furnace for 
carbonitriding, = 4 cyaniding or auto- 
matic hardening. Pacific Scientific 


recording 
ow meters. 


2049. Furnace Arches 

Bulletin on sectionally suspended cir- 
cular arches for rotary hearth furnaces. 
Geo. P. Reintijes 


2050. Furnace Charging 

12-page brochure on eight models of 
charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


2051. Furnace Controls 
44-page condensed catalog of controls 

for industrial furnaces and ovens. Min- 

neapolis-Honeywell Regulator Co. 


2052. Furnace Controls 

22-page booklet on instruments and 
controls for heat treating furnaces. Hays 
Corp. 


2053. Furnace Fixtures 
16-page catalog on baskets, trays, fix- 

tures and carburizing boxes for heat 

treating. 66 designs. Corp. 


2054. Furnaces 

32-page catalog of heat treating and 
forging furnaces, blowers, melting fur- 
naces, control equipment and accessories 
Johnson Gas Aogllance 


2055. Furnaces 

eee of gas or oil fired heat treating 
and melting furnaces. Conveyor type, 
90t furnaces, atmosphere furnaces. Bark- 
ing Fuel Engineering 
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2056, Furnaces 

Bulletin on controlled atmosphere 
furnaces and generating assemblies for 
annealing, brazing, hardening, sintering, 
soldering. Sargeant & Wilbur, Inc. 


2057. Furnaces 

12-page brochure on car furnaces of 
special and conventional design. Jet 
“ombustion 


2058. Furnaces 


Bulletin describes 18 electric furnaces 
for research and small-scale production, 
with operating temperatures to 3000° F 
Harper Electric Furnace 


2059. Furnaces 
High temperature furnaces for tem- 


peratures up to F. are described 
in bulletin. Carl-Mayer Corp. 


2060. Furnaces 

Series of bulletins on controlled at- 
mosphere, carburizing, nitriding, hard- 
ening furnaces. American Gas Furnace 


2061. Furnaces 


Folder on recuperative atmosphere fur- 
naces for operation to 2500 . Lithium 
Corp. 


2062. Furnaces 

Data on electric furnaces of top or 
side loading types. Lucifer Furnaces 
2063. Furnaces, Heat Treating 


32-page catalog on high- gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and 
lead hardening. Charles A. Hones 





SEE AND HEAR 
WHY 


See our ten minute movie 


“Engineering Is Our Business’ — 
starring furnaces engineered 
for production profits. 


Our agent will bring the film 
to your desk. 


WIRE US COLLECT TODAY! 


combustion, ne. 


INDUSTRIAL FURNACES’ - 
7917 South Exchange Avenue 
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2064. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrical- 
ly heated. Electric Furnace Co. 


2065. Furnaces, Heat Treating 
Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 


2066. Furnaces, Heat Treatin 

Catalog on furnaces for tool room an 
general purpose heat treat. Cooley 
2067. Gages 


Data sheets on vacuum gages, direct 
reading, continuous measurement, con- 
trol circuits. Consolidated Vacuum 


2068. Gas Analysis 


Bulletin on gas analyzer based on prin- 
ciple of thermal conductivity. Charles 
Engelhard 


2069. Gas Generator 

Bulletin G-16A on gas-fired and elec- 
tric endothermic generators. Specifica- 
tions. Ipsen Industries 


2070. Gas-Oil Burner 
Bulletin on closed flame gas-oil burners 
ives operation, capacities, dimensions. 
clipse Fuel Engineering 


2071. Gold Plating 
Folder on salts for bright gold plating 
Also lists equipment needed. Sel-Rex 


2072. Gold Plating 

Article on analysis of gold and gold 
alloy paties solutions gives all currently 
available procedures. Technic 


2073. Graphite Electrodes 

16-page book on improved standards 
of electrode performance shows good and 
bad practice. Great Lakes Carbon 


2074. ~ongnitie Tool Steels 


48-page booklet on heat treating data, 
properties and 46 s 
graphitic tool stee 


2075. Handling Devices 

Pamphlets on clamps for lifting and 
handling. Their application to various 
industries. Merrill Bros. 


2076. Hard Surfacing Alloy 

Chemical and physical data on chromi- 
um, nickel, cobalt, molybdenum alloy 
as hard surfacing wire or in cast form. 
Coast Metals 


2077. Hardness Tester 
Litergture on Brinell testing machines. 
Detroit Testing Machine Co. 


2078. Hardness Tester 

Circular on portable hardness tester in 
sizes for work 1 to 6 inches round and 
flat. Ames Precision 
2079. Hardness Tester 

20-page book on hardness testing by 
Rockwell method. Clark Instrument 
2080. Hardness Tester 

Bulletin RH-12-54 on portable hardness 
tester for Rockwell readings. Riehle 
2081. Hardness Testers 

20-page bulletin on models, applications 
and how to use superficial hardness 
testers. Wilson Mechanical Instrument 


2082. 


cific applications of 
Timken 


Hardness Testing 

8-page catalog B-953 on principles and 
standards of brinell hardness testing, 
and types of machines. Steel City Test- 
ing Machines 


2083. Heat Sresting 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-temper- 
ature processing. Young Bros. 
2084. Heat Treating 


Handy, vest-pocket data book has 72 
pages of charts, tables, diagrams and 





factual data on steel specifications, heat 
treatments, etc. Sunbeam 


2085. Heat Treating 

Bulletin 850 on shaker-hearth furnace 
for bright carburizing, carbonitriding, 
hardening. Hevi Duty Electric 


2986. Heat Treating 

Data on how to heat, quench, wash and 
temper automatically. Metalwash Ma- 
chinery 


2087. Heat Treating Baskets 
12-page bulletin on wire mesh baskets 

_ heat treating and plating. Wiretex 
fg. 


2088. Heat Treating Belts 
Catalog of conveyor belts and data 
for their design, application and selec- 
tion. Ashworth Bros. 
2089. Heat Treating 
Compound 
Data on dry powder coating for pro- 
moting smooth heat treated parts. Parker 
Stamp Works 


2090. Heat Treating Costs 

Sample form recommended by Com- 
mittee of Heat ae for computing 
cost of heat treating. ASM 


2091. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating 
and chemical processing. 30 classifica- 
tions of equipment. Pressed Steel 


2092. Heat Treating Guide 
Chart guide constructed on slide rule 

principle for simplified hardening and 

drawing of tool steels. Carpenter Steel 


2093. Heat Treating Stainless 

84-page book on heat treating stainless 
steels, both martensitic and austenitic 
Republic Steel 


2094. Heat Treatment 

Bulletin 200 on car hearth, rotary 
hearth, pit, roller hearth, belt, chain, 
usher and “hi-head” furnaces. R-S 
urnace 


2095. Heliare Welding 
Pocket-sized folder contains current 
ranges and sizes for electrodes with 
table on current and number of passes 
required to weld various metals. Linde 


2096. High-Alloy Castings 
Bulletin 3150-G on castings for heat. 
corrosion, abrasion resistance. Duraloy 


2097. High-Speed Steel 

Bulletin on structure and properties 
of “desegatized” high speed tool steel 
Latrobe 


2098. High-Strength Bronze 

12-page booklet on telnic bronze with 
high strength, high hardness, good ma- 
chinability, age hardenability, corrosion 
resistance. Chase Brass 


2099. High-Temperature Alloy 
Folder on NA22H, new high tempera- 
ture alloy. Blaw-Knox 


2100. High-Temperature Belts 

New bulletin on belts of high-tempera- 
ture alloy for heat treat furnaces. Elec- 
tro-Alloys Div. 


2101. High-Tensile Steel 

Bulletin on nickel-copper steel of low- 
alloy, high-strength type. Youngstown 
Sheet and Tube 


2102. Identifying Stainless 
Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels. 
Carpenter Steel 


2103. Indicating Controller 
Bulletin F-6314 on Series 400 Capaci- 
trols for indicating and controlling tem- 


peratures, voltages, current, speed and 
similar variables. Wheelco 


2104. Indicator 


Folder on frictionless galvanometer 
Chas. Engelhard 


2105. Indicator 

Bulletin on self-balancing indicators- 
potentiometer pyrometer and resistance 
thermometer. Thermo Electric 


2106. Induction Heating 

Book contains selector chart and heat- 
ing and melting speeds for induction 
equipment. Ajar Electrothermic 


2107. Induction Heating 
60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


2108. Induction Heating 

A new 8-page bulletin on forging with 
induction heat includes case histories, 
benefits to the forging industry. General 
Electric 


2109. Industrial Fans 

Catalogs on various kinds of industrial 
fans—exhaust, multiblade. backward 
curve, for high temperatures. Garden 
City Fan 


2110. Instruments 

New 12-page catalog of process instru- 
ments for measuring and controlling 
variables. Flow meters, pressure instru- 
ments, temperature, viscosity § instru- 
ments. Recorders, controllers. Fischer 
& Porter 


2111. Laboratory Furnaces 

Information and bulletins available 
along with current price lists on com- 
plete assortment of Lindberg laboratory 
furnaces. Boder Scientific Co. 


2112. Laboratory Furnaces 

26-page, “Construction of Laboratory 
Furnaces,’ contains many diagrams, 
charts, tables and information on how 
to construct furnaces Norton 


2113. Laboratory Ovens 
Catalog 331A on new models of labor- 
atory ovens. Precision Scientific Co 


2114. Laboratory Ovens 

New 8-page catalog of gravity and me- 
chanical convection laboratory ovens 
Modern Laboratory Equipment Co. 


2115. Laminated Sheet 
12-page bulletin on bonding plastic 


film and sheeting to metal. Naugatuck 
Chemical 


2116. Leaded Steel 
New bulletin on faster machining 
leaded alloy steel (0.40% C). Ryerson 


2117. Leaded Steel 
Folder gives advantages of leaded al- 
loys. Case histories. A. M. Castle 


2118. Leaded Steel 

Bulletin on analysis and advantages 
of cold finished leaded steel bars. La- 
Salle Steel 


2119. Low-Melting Alloys 


Booklet on alloys for aluminum match- 
plates for core box and dryer patterns, 
for metallizing wood patterns and core 
boxes. Cerro de Pasco 


2120. 


Low-Temperature 
Brazing 


Many applications of low-temperature 
brazing illustrated and described. Handy 
& Harman 
2121. Low-Temperature 
Properties 

Article on application of extreme low 
temperatures to metallurgy. Behavior of 
metals at low temperatures. Arthur D 
Little 





RHODIUM 
at WT, oe 


New uses for Rhodium Plating are 
constantly being found by elec- 
tronic design engineers where 
hard, corrosion resistant electrical 
contact surfaces are required. 


RHODIUM PLATE offers these 
advantages: 


@ assures low and stable con- 
tact resistance 


@ aliows higher pressures to be 
used in sliding contacts 


not affected by atmospheric 
changes 

oxide-free contacts eliminate 
partial rectification and un- 
wanted signals 


@ provides low noise level for 
moving contacts 


@ extremely long-wearing 


These properties are particularly 
well-suited to electrical and elec- 
tronic applications. RHODIUM plate 
affords excellent protection against 
atmospheric corrosion for printed 
circuits and permits incorporation 
of sliding contacts as part of the 
circuit. 


tebe re 


detoiled booklet 
on RHODIUM 
PLALING 


Cc” 


113 ASTOR ST., NEWARK 5, WN. J. 
NEW YORK « SAN FRANCISCO 
CHICAGO + LOS ANGELES 
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are in your future 


CUTTING LIFE 
INCREASED 10 TIMES 


with 


BAND SAWS 


matemiat cut 


Carbon-steel band-saw blades are 

usually made of a tool steel with about 
1.25% C. For normal usage band saws 
the problem make smoother and straighter cuts than 
hack saws. However, normal band 

saws run into difficulties when they're used 
as cut-off saws for materials with 
different machining properties. 





The Henry G. Thompson & Son Company 
developed a moly high-speed steel, cut-off 
band-saw blade for stainless steel 

and other materials on a production basis. 
The chart shows graphically the results 
cutting life of saw increased, 

time per cut shortened 





GO 290 262 CUI NO 





If you make, use, specify or buy steels 
you need a copy of “ALLOY STEELS PAY OFF” 


This big, fully documented 207 page book 
gives more than 50 complete case histories of 
alloy steel usage... such as outlined above. 
: : ing And each case history is an idea-starter of its 
el aoe miei ny tnd un!" Eyerything fm “ANNEALING. RE 
bumpers fing passenger peat outa. FORTS” to “TRIMMER BLADES”. Get your 
tool and churn-drill bits, ‘aati copy today. Address Dept. 5, on your letter- 
evaporators, centralization feed head, please. Climax Molybdenum Company, 
pumps. 500 Fifth Avenue, New York 36, N. Y 


air valve stems on coal washers, 
anchor chain, annealing retorts, 


MOLYBDENUM 


METAL PROGRESS; PAGE 34 





2122. Lubricant 

8-page folder describes use of molyb- 
denum disulfide lubricant in cold form- 
ing. cold heading and other applications. 
Case histories. Alpha Corp. 


2123. Machining and Grindin ing 
File on electronic machining and grin 
ing tells how it works, cost for difficult 
machining jobs, how electrodes are made, 
how to convert from diamond to elec- 

tronic grinding. Elox Corp. 


2124. Machining Copper 
32-page booklet gives cutting speeds, 
eeds, rakes, clearances for more than 
40 copper alloys. American Brass 


2125. Machining Copper 
Alloys 
12-page bulletin on machining proper- 


ties, practices, feeds, speeds, tool design. 
Ampco 


2126. Magnesium 

Dimensions, analyses, property data of 
magnesium plate and sheet. Brooks & 
Perkins 


2127. Magnesium Welding 
Reprint describes an investigation to 
evaluate inert-gas-shielded metal-arc 
welding of magnesium. Air Reduction 


2128. Malleable Iron 

Reprint 51-B on metallurgy, treatment, 
and heat treated properties of malleable 
iron. Surface Combustion 


2129. Melting Aluminum 


Bulletin 310 on furnaces for melting 
aluminum. Lindberg Eng’g. 


2130. Melting Furnaces 

New 28-page catalog on Heroult elec- 
tric melting furnaces. Types, sizes, ca- 
pacities, ratings. American Bridge 


2131. Metal Cutting 

64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other 
products. Martindale Electric 


2132. Metal Sorting 
Data on nondestructive sorting tool for 
raw, semi-finished or finished parts. Dice 


2133. Metal Treating 

32-page booklet includes soaking pits, 
heating furnaces, heat treating furnaces, 
atmosphere oe quenching equip- 
ment. Surface Combustion Corp 


2134. Metallograph 
Bulletin on the Unitron universal 
camera microscope. United Scientific 


2135. Metallograph 

Bulletin E-29 on bright-field equip- 
ment for visual observation and photog- 
raphy. Bausch & Lomb 


2136. Metallurgical Products 
Chart of typical chemical analysis and 
commercial uses of zirconium oxides. 
silicates, soluble salts, metallurgical and 
foundry alloys. Titanium Alloy Mfg. 


2137. Meters and Controls 

New 16-page Bulletin 17 on basic speci- 
fications for measuring, transmitting, re- 
ceiving, interpreting and controlling 18 
variables normally encountered in pro- 
duction. Bailey Meter 


2138. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co. 
2139. Moly-Sulphide 
Lubricant 
40-page booklet on Moly-sulphide lu- 


bricant gives case histories for 1544 dif- 
ferent uses. Climax Molybdenum 


2140. Monel 


New booklet on engineering Ps 
ties of cast monel. Internationa tckel 


2141. Nickel Alloys 

38-page handbook on wire, rod, strip 
of Monel, Inconel, nickel and nickel clad 
copper. Alloy Metal Wire Co. 


2142. Nickel Chromium Steels 

8-page bulletin with 28 charts on com- 
position, heat treatment, transformation 
characteristics and mechanical proper- 
ties of the standard nickel-chromium 
steels. International Nickel 


2143. Nitriding Furnace 
Bulletin 646R on carburizing and ni- 


triding furnace oe | atmosphere cir- 
culation to 1850° F evi Duty 


2144. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing. 
Magnetic Analysis 


2145. Oil Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


2146. One-Minute X-Ray 
Reprints on Land-Polaroid method of 
X-ray film processing. Picker X-Ray 


2147. Pickling 

80-page book “Efficient Pickling” covers 
all variables of process. Many charts and 
tables. American Chemical Paint 


2148. Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 


2149. Pipe and Tubing 

68-page book on pipe and tube making, 
answering many pertinent questions on 
tube mill operations and production 
Engineering data and __ specifications 
Yoder Co. 


2150. Plating of Aluminum 

Recent developments, factors affecting 
plating techniques, recommended pro- 
cedures, in “Technical Advisor” No. 23 
Reynolds Metals 


2151. Plating Tank Lining 

New bulletin on use of Koroseal sheet 
in plating tanks, racks, vats. Materials 
that can be handled in Koroseal lined 
equipment. Metalweld, Inc. 


2152. Powder Metallurgy 


Information on sponge iron powder. 
Ekstrand & Tholand 


2153. Powdered Metals 


Bulletin on sintered iron and bronze 
parts. Sizes, types of parts. Bassick Co 


2154. Precision Casting 
New booklet on pressure castings made 
by frozen mercury method. Mercast Corp. 


2155. Precision Casting 

8-page bulletin on investment castings 
of va'ious ferrous and nonferrous alloys. 
Engineered Precision Casting 


2156. Presses 


12-page booklet 203 on hydraulic 
presses for forming and drawing. Punch- 
er, shears, benders, straighteners. Wil- 
liams-White & Co. 


2157. Pressure Recorders 

New i» - bulletin on pressure re- 
corder and its accessories. Applications 
Foxboro 


2158. Protective Coatings 
Selection charts of chemicals for paint 
bonding on steel, zinc and aluminum, 
rust proofing and lubrication for cold 
forming. American Chemical Paint 


2159. P romneter Supplies 
56-page Manual and Buyers’ 
Guide. §S disationa, prices, thermo- 
couple calibration data. Bristol Co. 
(Continued on p. 36-A) 





What you 


could do 
WAR Aa 


©/,! 


Magnesium 


— You hear older men saying, 


“Make it heavy! People 
I think weight means 

strength.” 

Well... you can't kid the 

moderns. 


Aluminum weighs 50% 

\ more than magnesium. 
Anything that’s lifted, 

pushed, or motivated-by- 
power sells better and 


performs better when 
it's made of Magnesium. 


Do you have 
an idea-in- 
Magnesium? 


B&P engineers have helped 
a lot of Magnesium-ideas to 
success. B&P has complete 
facilities for Magnesium 
fabrication and assembly. 
Phone or write your inquiry 
to B&P. There’s no obliga- 
tion. Between us, maybe we 
can develop a “natural.” 


Titanium 


A new folder on MAGNE- 
SIUM PLATE AND 
SHEET will be forwarded 


vePLOS! 


BROOKS 
PERKINS 


and 
Inc. 


Rolled Magnesium Plate and Sheet 
1958 W. Fort St. * Detroit 16 
TAshmoo 5-5969 
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(Continued from p. 35) gunning and troweling applications, for 


2160. Pyrometers services to 3000° F. Johns-Manville 
New bulletin, “Temperature Indica- pay a Refractory Cement 
i "+" fom me — eyegmeny Bulletin discusses refractories and heat- 
Lat 8 eS pyremetens. Mme suetng resistant concrete. Lumnite Div. 
4 Ms 


2173. Resistance Testing 
Bulletin 100 on production tester for 
measuring electrical resistance. Rubicon 


2161. Pyrometers 
8-page catalog No. 85 on optical pyrom- 
eter for plant and laboratory. Pyrom- 


eter Instrument 2174. Rhodium Plating 
2162. Quenching Booklet on rhodium plating as replace- 
‘ ment for usual plating metals. Baker 
Bulletin 120 on use of heat exchangers & Co 
to provide heat control in quenching ; 
bath. Niagara Blower 2175. Roll Formed Shapes 
‘ P 24-page Bulletin 1053 on designing 
‘ ’ 
2163. (ue me hing forming and producing shapes from fer- 
64-page book tells what happens when rous and nonferrous metals. Roll Formed 
Steel is heated and cooled, describes Products Co 
quenching media, quenching practices, . 
interrupted quenching and _ cooling 2176. Rustproofing 


methods. E. F. Houghton Bulletin on compound for rust-proofing 


ferrous metal parts. American Chemical 


2164. Radiamatic Pyrometers Paint 
Catalog 9301 on four types of radiation aseae . 
detectors for measuring temperatures 2177. Rustproofing 
from 125 to 7000° F. Minneapolis-Honey- New bulletin on rust inhibiting primer 
well Rusticide Products Co 
. . . . . or A . . 
2165. Radiation Equipment 2178. Salt Bath Furnaces 
56-page catalog on equipment used in Data on salt bath furnaces for batch 
X-ray and radiation fields describes new and conveyorized work. Upton 
cobalt 60 unit. Bar-Ray ‘ : 
: 2179. Salt Baths 
2166. Radiography 75-page manual on salt baths for case 
28-page booklet on products for in- hardening and heat treating. DuPont 
dustrial radiography gives exposure and « S; 
processing data for various films used. 2180. Salt Baths 
DuPont 28-page book deals with heat treat- 
ment, carburizing, bath maintenance, 
2167. Radiography safety precautions. American Cyanamid 
Bulletin 400-310 on self-contained X- 2181. Saws 


ray unit for mass production inspection ‘. , * ae — ce (Oh 
of parts. Westinghouse Catalog C-53 describes 35 models of 


metal-cutting saws. Armstrong-Blum 
2168. Refractories 2182. 
24-page booklet on how refractory 
grain. is produced. Chemical and physical 
characteristics, sizes available, applica- 
tions. Norton 


Selective Carburizer 

Bulletin on “No-Carb” for selective 
carburizing and prevention of decar- 
burizing on high alloy steels during heat- 
ing for hardening. Park Chemical 


2169. Refractories 2183. Shotblasting 

Folder on castable and gunning re- 16-page “Primer on the Use of Shot 
fractories for steel plant furnace con- and Grit’. Problems of blast cleaning 
struction and repair. Ramtite operations. Hickman, Williams 
2170. Refractories 2184. Silver Brazing 

20-page booklet gives technical in- 48-page manual on all aspects of silver 
formation on super refractories. Re- brazing applications and problems. Amer- 
fractories Div., Carborundum Co. ican Platinum Works 
2171. Refractories 2185. Silver Brazing 

12-page brochure on products for cast- Series of eight technical bulletins on 
ing special refractory shapes and for silver brazing. Joint strength, design, 
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stress analysis, heat treatment, flu 


Handy & Harman 
2186. Soaking Pit 


Folder on design and constructio1 
soaking pit furnace and _ recuper: 
Loftus 


2187. Specimen Grinders 

6-page booklet describes grinders 
surfacers for metallurgical samples 
belt and wheel types for wet or 
grinding. Buehler Ltd 


2188. Spectrometer 

Data sheet on Raman spectrogra 
equipment for large-volume analy 
work. Minneapolis-Honeywell 


2189. Spray Booths 

8-page bulletin on water wash 
dry paint spray booths. Sizes. Des} 
Oven 


2190. Spray Washers 

New 16-page bulletin 301 on r 
types of power spray washers and 
layouts and applications. Peters-Dy 


2191. Stainless Electrodes 

New 16-page data bulletin on s 
tion of proper grades of welding 
for each grade of stainless steel. C 
ble Steel 


2192. Stainless Fasteners 

7-page report on physical chara 
istics and uses of stainless faste 
American Screw Co 


2193. Stainless Fastenings 

20-page catalog of stainless steel 
screws, nuts, washers, machine sc 
sheet metal screws, set screws, 
fittings and specialties. Star Stai 
Screw 


2194. Stainless Pipe 
Bulletin on bending and joining s 

less pipe. Comparison of light wall 

heavy wall pipe. Babcock & Wilcoa 


2195. Stainless Steel 


Bulletin shows plates, forgings, sl 
tank heads, flanges. G. O. Carlson 


2196. Stainless Steel 
Selector gives machinability, ph: 
and mechanical properties, corrosio! 
sistance of various grades of stai 
steel. Crucible Steel 


- . . re . 
2197. Stainless Tubing 
28-page book on corrosion, uses 


fabrication of stainless steel tu 
Steel and Tubes Div., Republic 
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ns. Peters-Dalton More Jobs eee 
tlectrodes 
<0 yg Faster...lat a Lower Cost 
- of welding rod 

iless steel. Cruci- 


The batch furnace permits you to handle a large variety of jobs — 
Tasteners it can be completely automated for faster production—and can 
@ . 

nysical character- deliver volume production at a low, low cost. 

fainless fasteners. : 
; oe For example, in the furnace shown below you can anneal, temper, 
clean harden, carbon restore, carburize or carbonitride entirely 


ws ning ; 
‘astenings automatically. 
tainless steel cap 

machine screws, 


In a batch furnace, the entire work load is positioned inside the 
set screws, pipe 





s. Star Stainless chamber and is removed after the heat treat cycle has been 
completed. Batch furnace may have several stock handling methods: 
Pipe tray, car, cover, elevator, pit, and tumbling barrel depending on 
and joining stain- the type of stock treated. 
of light wall and : 
ock & Wilcox Just as great a variety of stock handling methods pop up when 
steel furnaces are continuous, that is where successive loads parade 
: feeciome shoots through heat treat cycle. You will find a complete description of 
O. Carlson all types of continuous furnaces and their methods of handling 
steel stock in Holcroft's book—Blazing the Heat Treat Trail. You can 
inability, physical have a copy if you write today. Holcroft & Company, 6545 
ties, corrosion re- Epworth Blvd., Detroit 10, Mich. 


rades of stainless 





Pubing w 
rrosion, uses and , PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
*ss steel tubing —— 
Republic CHICAGO, ILL. CLEVELAND, OHIO HOUSTON. TEXAS PHILADELPHIA, PA 


CANADA Walker Metal Products, Lid. Windsor Ontario EUROPE SOF IM Paris 8 France 
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BARBER NEW Wheelco 
mit) Model 405 Capacitrol 





Exclusive Wheelco development 


improves and simplifies proportioning control! 


Now you can reduce equipment costs and save on mainte- 
nance! Wheelco brings you a new . . . exclusive . . . simplified 
... completely nonmechanical proportioning control form for 


fuel-fired ovens, furnaces, and kilns. 


The “heart” of the “Model 405” is the extremely sensitive 
and stable “Micropositioner” . . . a new polarized relay that 
serves to position control valve actuators. It is driven directly 
by the output of the controller's electronic circuit — main- 
taining true proportioning control without complex equip- 


ment. 


Other advantages of the Model 405 Capacitrol include 
manual “droop” correction and proportioning band adjust- 
ment; thermocouple break protection; full “plug-in” con- 
struction; and many advance-design features never before 
combined in one, low-cost instrument. Write for Bulletin 
F-6493. 


WHEELCO INSTRUMENTS DIVISION 


BARBER-COLMAN COMPANY, DEPT. L, 1518 ROCK STREET, ROCKFORD, ILLINOIS 
BARBER-COLMAN OF CANADA, LTD. * TORONTO, ONTARIO, CANADA 


Industrial Instrumentse Automatic ControlseAir Distribution Productse Aircraft Controlse Small Motors 
Overdoors and Operatorse Molded Products Metal Cutting Tools* Machine Tools Textile Machinery 
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2198. Stampin 
Data on how stan 
time and money. J. 


2199. Steel 

Stock book of car 
alloy steel, tubing, 
data including cole 
temperature guide, | 
Steel Supply 


2200. Steel 52 
New stock list or 
and ring forgings. | 


2201. Steel Bz 

12-page booklet o 
tages, applications « 
nace-treated steel k 


2202. Subzero 
62-page bulletin 
low-temperature tes 
Refrigeration 
2203. Televisi« 
Folder on equipm 
vision in industry 


2204. Tempils 
“Basic Guide to | 
a plastic laminated 
Claud S. Gordon 
2205. Testing 
28-page catalog o1 
versal testing mach 
Construction, specifi 


2206. Texture 
16-page booklet 
applications of text 


Metals 


2207. Thermo 
8-page catalog o1 
extension wires. T) 


2208. Titaniu 

Bulletin 100 on pu 
properties, tolerance 
on welding, braz! 
forming. American 


2209. Tool St 
Chart gives brand 
steels. Uddeholm C 


2210. Tool St 

Data sheets on h 
air, oil and water | 
alloy steels, machi 
steels, welding rod 


2211. Tool St 
60-page booklet 











1916 1941 1966 199 
1917 1942 1967 199 
1918 1943 1968 199 
1919 1944 1969 199 
1920 1945 1970 199 
1921 1946 1971 199 
1922 1947 1972 199 
1923 1948 1973 199 
1924 1949 1974 199 
1925 1950 1975 200 
1926 1951 1976 20C 
1927 1952 1977 200 
1928 1953 1978 20C 
1929 1954 1979 200 
1930 1955 1980 20C 
1931 1956 1981 206 
1932 1957 1982 206 
1933 1958 1983 206 
1934 1959 1984 206 
1935 1960 1985 20! 
1936 1961 1986 201 
1937 1962 1987 20 
1938 1963 1988 20 
1939 1964 1989 20 





Stam pings 
on how stamped assemblies save 
id money. J. H. Sessions 


Steel 
book of carbon steels, stainless, 
feel, tubing, aluminum; technical 
cluding color codes, heat treat 
iture guide, gage chart, etc. U.S. 
upply 


Steel 52100 
stock list on 52100 tubing, bars, 
iz forgings. Peterson Steels 


Steel Bars 
ze booklet on properties, advan- 
applications of cold-worked, fur- 
peated steel bars. LaSalle 


Subzero Tests 
ge bulletin on equipment for 
nperature tests. Bowser Technical 
ration 


Television, Industrial 
r on equipment and uses of tele- 
in industry. RCA 


Tempilstiks 
c Guide to Ferrous Metallurgy”, 
ic laminated wall chart in color 
S. Gordon 


Testing Machines 
ge catalog on screw power uni- 
testing machines and accessories. 
iction, specifications. Riehle 


Textured Metal 


ge booklet on advantages and 
tions of textured metal. Rigidized 


Thermocouple Wire 
e catalog on thermocouple and 
on wires. Thermo Electric Co. 


Titanium Foil 
tin 100 on pure titanium foil gives 
ties, tolerances, composition. Data 
elding, brazing, annealing and 
g. American Silver Co. 

Tool Steel 
t gives brand names of various tool 
Uddeholm Co. 
. Tool Steel 
sheets on high speed, hot work, 
| and water hardening tool steels, 
steels, machinery steels, stainless 
welding rods. Crucible Steel 
. Tool Steel 
ge booklet on high-speed, hot 


work, cold work, shock resisting, carbon 
and low-alloy tool steels. Jessop 


2212. Tool Steel Failures 

124-page book, “Tool Steel Trouble 
Shooter”, analyzes 107 tool failures and 
assigns causes as among tool design 
faults, tool steel faults, improper heat 
treatment, mechanical and operational 
factors. Bethlehem Steel 


2213. Tool Steel Color Guide 
Color guide to estimate temperature 

has heat colors on one side and temper 

colors on the other. Bethlehem Steel 


2214. Tube Mills 

Brochure illustrates and describes com- 
plete seamless tube mills for varied re- 
quirements. Mannesmann-Meer 


~ — 
2215. Tubing 

Bulletin 32 on analyses available, pro- 
duction limits, commercial tolerances, 


temper designations of seamless and 
weldrawn tubing. Superior Tube 


2216. Tubing Handbook 
Handbook E-4 on resistance welded 
steel tubing. Ohio Seamless Tube 


2217. Tungsten Alloy 

Data on properties and uses of 95% 
tungsten alloy, balance nickel and 
copper. Firth Sterling 
2218. Tungsten Carbide 


72-page catalog on tungsten carbide 
products, including tools, dies, gages, 
rolls. Metal Carbides Corp. 


2219. Ultrasonics 

Bulletin GEA-6239 on ultrasonic power 
generators for industrial cleaning equip- 
ment. General Electric 


2220. Vacuum Coating 

Bulletin on principles, production steps, 
applications, equipment. National Re- 
search 


2221. Vanadium in Steel 
189-page book on properties of ferrous 

alloys containing vanadium and _ their 

applications. Vanadium Corp 


2222. Vibration Meter 

New bulletin on equipment and ac- 
cessories for measuring vibration. Con- 
solidated Engineering 


2223. Welding 
Three bulletins on recently developed 
Fillerarc consumable - electrode as - 


shietded welding process. General Elec- 
tric 


2224. Welding Copper 

24-page booklet on oxyacetylene, car- 
bon-arc and metal-arc welding tech- 
niques for copper and copper alloys. 
Revere 


2225. Welding Electrodes 
50-page book on electrodes of stainless, 
mild and high-tensile steels, cast i 
nonferrous alloys, low-hydrogen an 
hardfacing compositions. Air Reduction 


2226. Welding Equipment 
Catalog on Cadwell process and arc- 
welding accessories. Erico Products 


2227. Welding Magnesium 

Various welding processes for magne- 
sium, stress relief and recommended pro- 
cedures. Brooks & Perkins 


2228. Welding Stainless 
Folder on the welding of stainless 
tubing and pipe. Babcock & Wilcor 


2229. Welding Stainless 

8 page Bulletin GET-1955 gives arc- 
weldin yractices for stainless steels 
General Electric 


2230. Wire Mesh Belts 

140-page manual on conveyor design, 
belt specifications, metallurgical data. 
Cambridge Wire Cloth 


2231. Wire Straightening 
Bulletin 52C describes precision ma- 
chine for straightening small wire with 
extreme accuracy. Applies to round wire 
0.007 to 0.125 in. diameter of ferrous or 
nonferrous metal. Continental Fdry. 


2232. Wire-Wrap Joining 

New bulletin on wire-wrap method of 
making solderless electrical connections. 
Keller Tool Co. 


2233. X-Ray Diffraction 


Bulletin 8A-3505 on film or direct re- 


cording X-ra diffraction apparatus. 
X-Ray Div., General Electric 
2234. Zine Die Casting 


New 24-page booklet on zinc for die 
castings and applications of die castings. 
St. Joseph Lead Co 


2235. Zirconium 

52-page booklet gives data on ore sup- 
ply. methods of manufacture, properties, 
effects of annealing and cold work. 
Zirconium Metals Corp. 
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Right: This “king bolt,” made of Repub- 
lic Alloy Steel, serves as hitch between 
tractor and trailer. Below: Caterpillar 
Diesel DW15 Tractor ond No. 15 Scraper 
working on road job in Colorado. 


How Republic Alloy Steels Help CATERPILLAR 


Take the “king bolt.” It’s the link between tractor and scraper or wag- 
on. It takes all the pull, the bumps, and the shocks when a tractor drags 
earth-moving or other heavy equipment over uneven ground. It has to 
be tough. 


Caterpillar uses a specific Republic Alloy Steel for this part on its DW15 
tractor. And for other parts as well, many of which are not as easy to 
spot. But all of which are important. 


Republic has been supplying Caterpillar with alloy steels for a good 
portion of the 50 years that track-type machines have been roaming and 
moving the earth. More than this, Republic metallurgists have helped 
Caterpillar use these steels to best advantage. 


This year is Caterpillar’s 50th Anniversary in the manufacture of crawl- 
er tractors. And Republic is glad to congratulate a pioneer. You see, 
Republic pioneered the wide use of alloy steels. And we're still helping 
manufacturers use these steels profitably. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


REPUBLIC : 
ALLOY STEELS 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig iron, Stee! and Plastic Pipe, Bolts and Nuts, Tubing 
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4M 


Tool life increased 40% when machin- 
ing Latrobe’s ‘‘Free-Machining” BR-4 FM 
at Pittsburgh plant. 


for these parts at 
Pittsburgh-Erie Saw Corp. . .. 


a must 





Pittsburgh-Erie Saw Corp., Pittsburgh, Pittsburgh 


Pa., reports... “Because of the greater example off 
ease of machining BR-4 FM, we are re- from usin 
ducing our production costs and especially FM high 
increasing our drill life. Savings in produc- steels—hi 
tion time combined with greatly increased steels wit 
tool life makes Latrobe’s FM steel a must.”’ tributed ag 





process—c 
machinabi 
and produ 
in time, la ; "a 


Under the same production conditions, compared tom 
the performance of Latrobe’s BR-+ FM high chromi J x 
die steel (with sulphide additives) was ysis and ha atte), 
¢ gus $9 a si / 4 
ROUGHING CUT 
OTHER STEEL BR-4 FM 
Speed. 180 RPM 392 RPM 
Feed ; O14 in. 024 in. 
Depth of Cut Ye in. Ye in. 
FINISHING CUT 
Speed 180 RPM 392 RPM 
Feed O14 in. 010 in. 
Depth of Cut O15 in. O15 in. 
— STEEL COMPANY 
Hole Size “” Plate Thickness %4” Hand Feed 
BR-4 FM—23 seconds per plate per one hole. w:48.10):12 PENNSYLVANIA 


NTA BC TON laa. HICA EVELANI sy Sate), | 


FORT ANGELE MILWAUKEE NEWARK PHILADELPHIA PITTSBURGH 






Other Steel—45 seconds per plate per one hole. 


a a a ee ee 


LATROBE STEEL CO., MP-2 
LATROBE, PA. 


BRANCH OFFICES AND WAREHOUSES 


Please send me data on FM steels. 


NAME 
SALES AGENTS 


COMPANY 


EUROPEAN OFFICES 


) 
) 
) 
time... 
) 
) 
1 
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Gives short radiant tube 
long life with 


wrought Inconel 


Short intense combustion is developed in this 
Inconel radiant tube. It's the “dimples” that do it. 
They set up tiny turbulent ceaters that mix the rich 
central gas stream with the inspirated surrounding 

air to promote fast burning and so reduce tube 

length. Inconel successfully resists the high 
temperatures produced in this new Lindberg 

development. 


DIMPLES 
PARTIAL COMBUSTION 


EDDY CURRENTS 


INSPIRATED AIR 


AIR - GAS 
MIXTURE 


First tool-room sized radiant-tube box furnace. 
The new short Inconel radiant tubes make it practical. 
Because the tubes are short, space-saving vertical mount- 
ing along the sides of the furnace is possible. Because they 
are made of high hot-strength Inconel, tubes are thin and 
light weight, transfer heat rapidly, give long trouble-free life. 


Inconel 
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Lindberg Engineering saves 
weight and simplifies 
production, too 


Here's a unique new Lindberg-designed radiant tube made 
of Inconel®. 


It’s short. It’s straight. It’s light. It transfers heat in a 
hurry. It has a remarkably long service life. Its funda- 
mental to the design of Lindberg’s new atmosphere harden- 
ing furnace ... first tool-room-sized unit ever to be heated 
with gas-fired radiant tubes. 


What the new tube does, is to develop as much combus- 
tion as in a standard long tube . . . but develop it in shorter 
time and hence, shorter length. 


What Inconel does, is to provide within a light, thin- 
wall tube the strength and heat resistance needed to contain 
this short, intense combustion. Inconel also contributes 
rapid heat transfer properties and lends itself well to 
production by conventional methods. 


For instance, the seamless inconel tube is easily 
“dimpled” (to shorten and intensify combustion) about 
one-inch deep on six-inch off-set centers along the tube. 


What wrought Inconel contributes to Lindberg’s unique 
new radiant tube, it contributes to heat treating fixtures 
made by many other fabricators ... built-in long life, 
strength and corrosion resistance at high temperatures 
and in most furnace atmospheres; excellent fabricating 
characteristics. 

So, if these are qualities you need, look to Inconel. You 
can get more information on this useful Inco-Nickel Alloy 


in the Inco booklet, “Keeping Costs Down . . . as tempera- 
tures go up.” Write for it, today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wail Street New York 5, N. Y. 


4s, 
INCO, 


Teal mate 


NICKEL ALLOYS 


...for long life at high temperatures 





What’s Behind This Cutting Oil Picture? 


Behind this cutting oil picture there's a story well 
worth telling ...a story of 10 years’ operation of 
the M. O. Devers Screw Machine Products Company. 

During this time Devers has acquired and main- 
tained a reputation for turning out the very highest 
quality precision machined parts and turning them 
out on time. 

And during this same period, the oil that has help- 
ed Devers to achieve this enviable record is Cities 
Service Chillo #10 Cutting Oil. This one unusual oil 


has been used for work covering 1018, 1020, 4140, 
and stainless steel, and, says Devers official Harry 
E. McDaniel, ‘We have found it superior for all these 
machining operations.” 

For longer tool life, closer tolerances, and a sim- 
pler cutting operation, you—like the M. O. Devers 
Company —will find it profitable to investigate Cities 
Service Chillo Cutting Oils. Contact your nearest 
Cities Service representative or write Cities Service 
Oil Company, Sixty Wall Tower, New York 5, N.Y. 


CITIES © SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Analyze both 
Sulfur and Carbon 
content in 
ONE 


operation 





LINDBERG 


Combined Sulfur-Carbon Determinator 


Actually, this unit does the same work, in 
less time, than the two separate units you 
may now be using. It does combustion sulfur 
analysis (A.S.T.M. E30.-47) and also has a 
gravimetric absorption system for carbon 
analysis. 


Sulfur contents up to .30% can be analyzed 
with a one gram sample. Sulfur analysis can 
be made alone, in 3 minutes or less, by 
disconnecting the absorption system. 


It’s easy to clean this unit, because the 
sealed titration vessel has fill and drain 
tubing connections. This also reduces the 
chance of breakage, since the vessel does not 
have to be removed for cleaning. 





Model DS-C—Takes minutes instead 
of hours. Reduces equipment cost. 


Errors are eliminated because you do not 
have to remember the initial color or shade 
before titration. It has a mirror surface that 
permits color end point comparison. 


The Lindberg Combined Sulfur-Carbon 
Determinator cuts equipment costs way 
down—-and at the same time saves plenty of 
work hours. This makes it just about perfect 
for the small lab, or for the lab that must 
analyze both carbon and sulfur on every 
sample. 


If you want to know more about this unit, 
just call your nearest Lindberg laboratory 
equipment dealer. He will be happy to give you 
full details. 


LIMOBERG \xworatory EQUIPMENT DIVISION 


Lindberg Engineering Company, 2448 West Hubbard Street, Chicago 12, Illinois 
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one stands out 


...and REX is the standard 
by which all high speed 
steels are compared 


It takes exceptional skill and experience to make con- 


sistent scores on the target range... or to produce 
consisiently superior high speed steels. 

Crucible has been making REX® High Speed Steels 
for over half a century ... and REX is still the stand- 
ard of comparison wherever high speed steels are 
used. That’s no idle claim...and you can prove 
REX’s superiority for yourself by putting a piece to 
work in your own shop. You'll like its hardenability, 


response to heat treatment, and good tool performance. 





Ince you've tried it, we think you'll agree — you 


can't find a high speed steel that will outperform REX. 


C * U C ; B LE} first name in special purpose steels 
Sine| steelmaking TOOL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES - SYRACUSE, N. Y. 


Canadian Distributor — Railway & Power Engineering Corp., Lid 
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WHAT’S NEW AT BRISTOL... 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 





Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 


¢ You don't have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 
When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 
ble to do away with interruptions formerly required for 
periodic standardization. “nig ye oe oe 
Bristol electronic Dynamasters are made in round- and strip- round-< fart ‘model, may be electrically = 
chart, single- and multiple-record recorders, air-operated and air operated. 2 position, 3 position, pro- 
electric controllers with all types of control actions. Two-pen portional, manual with automatic reset, or 
proportional input controls. On - off, pro- 
and program control. portional or reset air controls 
For the complete story on the modern human-engineered ; 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, 106 Bristol Road, Waterbury 20, Conn. 





BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


BRIS : () POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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How LINDE SERVICE’..and Oxygen 


SOLVED THIS CUTTING PROBLEM 


When an emergency arose, 
LINDE SERVICE provided the 
equipment and the necessary 
know-how to flame-yt large- 
size steel billets in less time 
than usually required. 


If your company uses oxygen, LINDE SERVICE can mean 
dollar savings to you. Let us tell you more about it. 


LINDE AIR PRODUCTS COMPANY 
A Division of UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street {743 New York 17, N. Y. 
Offices in Principal Cities 
In Canada: Dominion Oxygen Company 
Division of Union Cansipe Canapa Limrrep 


When a hot saw broke in a Penn- 
sylvania rolling mill, LINDE SERv- 
ICE was called in. LINDE engineers 
quickly set up four oxy-acetylene 
bar-cutting machines. Four hun- 
dred tons of 7%-inch alloy billets, 
each 40 feet long and each requir- 
ing four cuts, were handled at a 
temperature of 400 degrees. The 
whole job, including loading and 
unloading, took only seven hours, 
And half of the flame-cutting ma- 
chines were manned by inexperi- 


enced operators ! 


The mill people were well 
pleased with the results—so much 
so, that they intend to use the same 
flame-cutting method every time a 


job like this comes up. 


*LINDE SERVICE 


is the unique combination of research, 
engineering, and more than 40 years of 
accumulated know-how that is helping 
LINDE customers save money and im- 
prove production in their uses of Oxy- 


gen and oxy-acety lene processes, 
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Are 
you 
aware... 





most aluminum die castings can be made on the low-cost 


LESTER HP-1-C?' 


The group of aluminum die castings shown here 
ranges in overall size from a modest 7” x 4-3/4” toa 
respectable 11” x 8-5/8”. The comparable range of 
weight is 9-1/2 ounces to 1 pound 12-3/4 ounces. A 
conservative estimate is that this range includes about 
80% of all aluminum die castings being made today. 


The average die caster would probably schedule thése 
castings on a 400 ton machine. 
Yet every single one of the castings 
shown was run on the Lester-Phoenix 
HP-1-C, rated at 200 tons of clamp- 


ing! Just think of the savings in machine-hour-costs 
that are effected by casting such parts on the com- 
paratively inexpensive HP-1-C. 


A vital part of the success of the HP-1-C is the one- 
piece alloy steel frame, perfectly and permanently 
aligned. This assures an effective clamping pressure of 
well over the rated tonnage. 


Sid Wills, Shop Superintendent at Johnson Motors 
where most of these castings are being run on five 
HP-1-C’s, says “We like the HP-1-C’s. They’re rugged, 
fast and easy to maintain.” Write for complete speci- 
fications. IMMEDIATE DELIVERY. 


Laeall | ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES 


New York Steven F.Krovid Seattle 
Detroit. M.R.Tenenboum § Cincinnati 
Chicago . 
Cleveland 
Coral Gables 


Perine Machinery & Supply Co.,inc. Toronto, Canada 


J.J. Schmidt Los Angeles . 
. « Don Williams San Francisco . 
Morton Machinery Soles St. Lovis, Milwaukee 


FOREIGN 


Modern Tool Works, Ltd 

. Scott & Holladay, ltd 
Okura & Co., New York, Inc 
Aktiebolaget Servus 

. Hermann Wolti 


Index Machinery Corp Sydney, Australia 
Seaboard MachineryCo. Japan , 
J. Fraser Roe Stockholm, Sweden 
. A.B. Geers Bosle, Switzerland 


distributed by LESTER-PHOENIX, INC., 2619-G CHURCH AVENUE ® CLEVELAND 13, OHIO 
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HOTTEST NEWS IN 


INDUSTRIAL HEATING 
| 


is mn this Lihiun Company sie i ure 








_ qgraways 


@ Everybody's talking about the new Lithium Company 2-Stage 
Hot Atmosphere Recuperative Furnace Systems, clearly pictured 
and described in 4-color process illustrations. 

Get the facts about this advanced design for precision forging 
and rolling ferrous and non-ferrous metals . . . uniform, scale free, 
WALL-TO-WALL HEATING up to 2500° F, 


Don't miss this important new presentation. Write for your free copy now. 
y 


he : furnace division Please send your new brochure to: 


NAME____ 
COMPANY _ 


aaa i. 


0.008 eee eeeeeenoneoennee enenenamand 


DECEMBER 1954; PAGE 45 





Pickling Tanks 
Heat Exchangers 


Fasteners 


Spray Booths 
Metering Pumps 
Mixing Tanks 
Agitator Parts 
Pumps and Valves 
Bright Dipping 


Fume Ducts 


When will you add yours to the list? 


SULPHURIC ACID 
om Mr’ (178 A 
Aer ted 


rts o> By ee 
sel icd Bes, Vili WS 
20 0 40 50 © 65 


26 4 a 48 2 ) nf 


ACID CONCENTRATION 


Carpenter Stainless No, 20-Cb is available 
from The Carpenter Steel Company, Alloy 
Tube Division, Union, New Jersey, in the 
forms of tubing, sheet, strip, pipe and plate ; 
and Stainless No. 20 in the forms of bars, 
billets and wire. In addition, many other No. 
20 fabricated parts are available from vari- 
ous manufacturers, Write us for their names. 
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How sure are you that your troublesome corrosion problems can’t be licked? We've 
helped to solve a lot of “toughies”, and we'd like to help you with yours. For example, 
one plant had a problem with Stainless Type 316 tie rods exposed to a solution of 
sulphuric acid ranging from 0% to 58%. Temperature: 158°F. (70°C.). After changing to 
Carpenter Stainiess No. 20, life of the rods increased from 4 days to 256, and the No. 20 
rods still don’t show any signs of corrosion. This is just one job report of many that 
shows what happens when plants change from ordinary stainless steels to Carpenter 
Stainiess No. 20. 

There is no other stainless on the market quite like Stainless No. 20. It was developed 
after seven years’ research in Carpenter laboratories. It combines good workability 
with super resistance to many types of hard-to-handle acids (including sulphuric) at 
high operating temperatures. And in the short time it has been available, No. 20 has 
added months, sometimes years, to the life of equipment such as mixing tanks, heat 
exchangers, process piping, pump and valve parts, bolts, nuts, tie rods, pickling racks, etc. 


Here is your opportunity to realize new freedom from corrosion headaches. Tell your 
Carpenter representative you want to see the new No. 20 Comparative Corrosion Kit 
containing proof of super corrosion resistance. Or, to get started in testing No. 20 now, 
drop us a line for test coupons. THE CARPENTER STEEL Co., 133 W. Bern St., Reading, Pa. 








[arpenter g Stainless No. 20 | 


id 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
Export Department: The Carpenter Steel Co., Port Washington, N. Y.—“*CARSTEELCO” 





Picker specializes in x-ray, and x-ray only, covering the field like a blanket. W har- 
ever you need, we've got... from a simple lead letter to a 22,000,000 volt betatron. 
To serve you, there are sales offices and service depots in all principal cities, stated 
by skilled engineers prepared to cope with any x-ray problem promptly and with 
understanding. If you are now using x-ray, or are wondering whether you should, 
you can depend on Picker for objective technical counsel and efficient handling. 


PICKER X-RAY CORPORATION 25 S. Broadway, White Plains, N.Y. 
SALES OFFICES AND SERVICE DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA 
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Ask any number 


of Yoder 
Clitter Owners 


& 


how they like it, and you may get as many dif- 
ferent answers, because the benefits are so many. 


One manufacturer said: “Our strip inventories 
have been reduced by 60% and greatly simpli- 
fied. Our requirements in slit strands can now 
be quickly met from a relatively small stock 
of mill-width coils.” Another manufacturer 
remarked: “We no longer have to worry about 
ordering strip long in advance, complicating 
our production planning.” A third manufac- 
turer made this comment: “We can now buy 
our strip wherever we can get the best quality, 
price and delivery. That saves a lot of time, 
money and worry.” 


Complete Production Lines 
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Any one of these and other benefits may in 
itself be sufficient to justify the investment; 
yet, quite aside from this, the direct savings 
in slitting cost always repays the investment 
in a short time, often in less than a year. 


Ask for the Yoder Slitter Book. It contains cost 
studies, time studies, information on scrap 
disposal, coil handling, small versus large 
slitters, and many other subjects of interest to 
users of coiled strip and sheets. 


THE YODER COMPANY 
5595 Walworth Ave. « Cleveland 2, Ohio 





68 leak-proof joints 
in 2’ minutes 


This job goes to prove once more that you can't beat the 
brazing of non-ferrous metals with the low-temperature 
silver alloy SIL-FOS. And it also shows what a simple 
matter it is to get fast, economical production with 
SIL-FOS. Brazing return bends on the condenser and the 
evaporator of the FEDDERS room airconditioner is the 
job — and here’s how it's done. 


Photos and data courtesy of Fedders-Quigan Corp., Buffalo, N. Y. 


4 2) 


a 
4 _ * 


Asi-ros wire rings are placed on ends of return bends “te og! 
and positioned in the simple jig in lower left. 7 ey 


By Return bends with SIL-FOS rings in place are assembled 
on the tubes of the condenser. 


Cine 3 rows of return bends are brazed at one time 
in this simple gas-air burner set-up — 40 joints in less * 
than 1 minute. 

Return bends on the evaporator are done the same 
way — 28 joints in 1% minutes. 


BULLETIN 20 tells how to get fast brazing production 


It gives complete facts about low-temperature SIL-FOS brazing and 
goes into detail about good joint design and fast production brazing 
methods. Write for a copy today. 


OFFICES and PLANTS 
¢ a Y OVIDENCE, R. |. 
Q Ly HAND & HARMAN AGO, ILL 
> *e c 
OniGiInaToORs OF or. > 


EASY-#LO 6 DETROIT, MICH 


LOS ANGELES, CALIF. 
$1 408 General Offices: 82 Fulton $t., New York 38, N.Y. TORONTO. CANADA 





MONTREAL, CANADA 


DISTRIBUTORS IM PRINCIPAL CITIES 
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— 
put your finish on a sound phosphate base... 


NORTHWEST INTERLOX 


Interlox was developed by Northwest's Cleaning Specialists to give you 
a better, more corrosion resistant, more easily controlled phosphate 


base for your organic finishes. It exceeds most government specifications. 


Deposited os a fine, dense grain coating, Interlox is designed for spray 
or immersion type baths—zinc phosphate coatings or iron phosphate 
coatings. 


Interlox deposits at a very rapid rate thus assuring a high-quality, 


uniform coating throughout the unusually long life of the bath. 


Northwest's production-tested chemicals and "Right the First Time” 
recommendations will save you money. For the complete story on 


Interlox or any of the other Northwest Chemicals write or phone for a 
Got a problem? 
Let our cleaning Cleaning Specialist. 
experts help you! 
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Cam Follower, Made of Lehigh H, 
Speeds Production of Axle Shafts 


You're looking at an axie shaft, being 
turned in the plant of Branswick Ord 
nance Corporation, New Brunswick, \. J 
The operation Is performed automatically 
at high speed through the ingenious use 
of the cam follower shown in the fore 
ground. This flat piece of steel, 'y in. x 


2 in. x 40 in., is machined on one side to 





BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


#} Tool Failures Can Be 


’ 
‘=/ Caused by Magnetism 
Magnetism of either stock or tools ean 
cause mystifying failures of tools. This 
is particularly true of punch-and-die sets, 
blanking tools, and occasionally, forming 
tools. Difficulties traced to magnetism can 
develop in these ways: 
1. Improper feeding or positioning of 
stock. 
2. Improper ejection of parts or serap. 
3. Several multiples feeding in at one 
time on some operations. 
Overloading of tools produced by any of 
these three conditions can cause tool fail 
ure. Besides, magnetized parts pick up 
steel “debris,” which acts as an abrasive 
on cutting edges, resulting in rapid tool 
wear. Steel stock can be magnetized by 
lifting with magnets, or by passing near 
electrical machinery or power lines carry- 
ing heavy currents. Tools are often mag- 
netized by being ground on equipment 
using magnetic chucks. They can also be 
magnetized by other accidental means. 
When steel parts or tools show evidence 
of magnetic attraction to each other, or 


when the edges attract steel chips or de 
bris, steps should be taken to eliminate 
the magnetism. With steel stock, this ean 
be done by tempering. But tools must be 
demagnetized with a demagnetizing coil, 
by passing them slowly in and out of the 
coil while it carries alternating current. 


BTR HOLLOW-BAR 
SAVES PRODUCTION TIME 


Using hardened bushings? Ring dies? 
Draw rings? Other ring-type applica- 
tions? Then you'll find you can save time 
with BTR (Bethlehem Tool Room) 
Hollow-Bar. 

BTR Hollow-Bar is made from our 
popular oil-hardening tool steel by a 
process called high-speed trepanning, in 





which hammer-forged round bars are 
cored out in the center, and are then 
rough turned on the outside. The opera 
tion is much like gun drilling, exeept that 
in trepanning, the cutter produces a solid 
bore from the bar center. 

With BTR Hollow-Bar, there’s no need 
to wait for forged rings or dises, Nor is 
there any drilling, rough boring, rough 
facing or rough turning required. You 
ean get full particulars about BTR Hol 
low-Bar from your too] steel distributor. 


the contour of the finished shaft. It moves 
parallel to the rough bar, making contact 
with a wheel, beneath the coolant pipe, 
which in turn actuates the carbide bit, 

Engineers at the Brunswiek plant 
needed a steel with good machinability 
for the cam follower. But above all, they 
wanted maximum resistance to wear. 
Which steel did they choose ? Lehigh H, 
our special-purpose high-carbon, high 
chromium tool steel. 

Lehigh H, an air-hardening steel, is 
ideal wherever good machinability, maxi 
mum wear and minimum distortion are 
important. It’s safe for intricate dies 
having sharp corners. What's more, it’s 
a deep-hardening steel, with high com 
pressive strength. 

Your tool steel distributor has a good 
stock of Lehigh H. Or you can order a 
supply direct from our mill depot. 





Chrome - Moly -Tungsten 
Lengthens Die Life 


Shown here are sets of forging insert 


dies and (at bottom), upset punches, used 
in a hot-work application. The heat-treat 
ment consists of air-quenching and 
double-tempering to Rockwell C 35-41 for 
the inserts, and Rockwell C 45-49 for the 
punches. Said the user, “We like the 
minimum size change when heat-treating 
CMW. We get less heat-checking on die 
impressions, and better resistance to 
washing effect. And they add up to long 
die life, which is just what we want.” 
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Position Open on ASM Staff 


This director of metals engineering education for ASM should have superb 
qualifications as a metallurgist (preferably a Ph.D. degree) but he should be 
much more than a scientist—he should be one who cares deeply about the 
practical consequences and the day-by-day usefulness of applied metallurgy 
in industry. 


He should have a conviction that metallurgical engineering can be brought to 
occupy a much larger place in industrial affairs than it does today. He should 
feel shat the stineel method for achieving this larger place p88 recognition 
is through a broad program of adult education, which he will administer. He 
should understand instinctively the needs of design engineers and process 
engineers for this type of supplementary training in metals, and should be 
able to sense the still broader opportunities inherent in the training of large 
numbers of subprofessional technicians, draftsmen and production super- 
visors along the same lines. 


He should be able to glimpse a future metalworking industry in which metal- 
lurgy is the recognized and respected basis for all operations and in which a 
very large number of engineering and supervisory production personnel will 
have a common understanding of the importance of metallurgy because of 
their participation in the ASM correspondence courses in metals engineering. 


The man selected for this position should, of course, bave the ability to plan 
and evaluate instructional materials. No less important, he should be en- 
dowed with the personal qualities and the persuasiveness necessary to win 
friends for this program among the top managements of aiilarshing com- 
panies as well as his colleagues in the headquarters’ staff. 


He should be capable of growing with his own program, for this activity, 
skillfully administered, may justifiably become the largest department of the 
ASM. 


The new appointee, a metallurigst of 35 or under, might be either a young 
man who now contemplates leaving a university post and who has bad some 
prior industrial experience, or one who now heads a small group or depart- 
ment in industry and has had some previous teaching experience which he 
enjoyed. The responsibilities and starting salary will be commensurate with 
those of a full professor of metallurgy in a leading university. 


Please send a resume of your qualifications and experience to: 


W. H. Eisenman, Secretary 
American Society for Metals 


7301 Euclid Avenue 
Cleveland 3, Obio 
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Metal 
Progress 


BULLETIN 


BOARD 


THE BUYERS GUIDE FOR METALS ENGINEERS 








U-TYPE + WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 
Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 


THE MERIAM INSTRUMENT CO. 


10832 MADISON AVE. 
CLEVELAND 2, OHIO 


@ U-TYPE MANOMETER 


If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 








LIST NO. 48 ON | 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 
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ION 


MICRO 


KENT 


HARONESS TESTER 


Applies 1 to 10,000 gram loads 
Write for Bulletin 

Kent Cliff Laboratories Div. 

The Torsion Balance Company ¢@ 

CLIFTON NEW JERSEY 


LIST NO. 53 ON INFO-COUPON PAGE 64 








ALL TYPES OF 


LABORATORY 
FURNACES 


BY 


Boder 
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LAB-HYAM 


Protective Atmosphere H2N2 
Less Expensive-More Convenient 
LAB size for LAB work 


Protected bright annealing is now here for test and 
pilot runs of electric metals, stainless steels, copper 
or silver brazing; for sintering or reducing powder 
metals and for bright tempering of any ferrous or 
non-ferrous metal or alloy. How about atmosphere? 

At 1900°F. from raw ammonia gos LAB-HYAM 
catalyst chamber produces a 75% hydrogen— 25% 
nitrogen mixture from 99.99% dissociated ammonia, 
delivering protective atmosphere at 5 to 35 C.F.H. 
through needle vaive. 

Ask for Bulletin L-H for more information regarding 
this new laboratory size Dissocicted Ammonia 


Generator. 








LAB-HYAM H2N2 GENERATOR 


SCIENTIFIC COMPANY 


719 LIBERTY AVE., PITTSBURGH 22, PA. 
PHONE: ATLANTIC 1-5525 
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Inspection 
LABORATORY | i1’s Dice For The Best... Aes ie 
CAN MAKE in Metal Test Instruments emagnetizing 
re ge ae or Sorting 


ia PROBLEMS? 
ABRASION SOLVED with 


RESISTANCE MAGNETIC ANALYSIS 


TESTS MULTI-METHOD EQUIPMENT 

‘ Electronic Equipment for non-destruc- 
tive production inspection of steel bors, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 


The CYCLOGRAPH (Mode! C) Over 50 steel mills and fabricators 
f blin meted are now using this equipment. 
-». 10F unscram 
. ” MAGNETIC ANALYSIS 
mixups DEMAGNETIZERS 
Electrical Equi f id and 
This instrument permits truly dates temguinn @ GA ton 
and tubing. When used with Magnetic 


with the TABER ABRASER high speed, non-destructive Analysis Multi-Method Equipment, in- 


ti dd tizi b 
Simulates ACTUAL abrasion and wear sorting of raw, semi-finished Yo ae pnt Caio, a 


conditions during test and gives AC- " 
numerical index for your report. or finished tts b their 
Geclans the weeshd ante oo a 0000 a MAGNETIC ANALYSIS 


ARD for testing metals ond metal finishes. | Metallurgical characteris- COMPARATORS AND METAL TESTERS 
raser is now available in the NEW 
conus aoe Model 140-PT, sinechvaned tics. With the new Auto- en ie teen aod cae 


ribet for variation in 
matic Sorter Unit speeds u materials and parts for va 
TABER STIFFNESS TESTER pe P composition, structure and thickness of 


to 300 pieces per minute are sheet and plating. 


or gery penn possible with the use of suit- | "MAGNETIC ANALYSIS 


ond wire specimens and MAGNETISM DETECTORS 

RECT sneeENe. te = >. able feeding equipment. inexpensive pocket meters for indi- 

culations! Used by leading industrial cating residual magnetism in ferrous 
Write for materials and parts. 


Wustrated Literature . firms everywhere. — - 
INSTRUMENT CORPORATION For Details Write: TELLS 


SECTION 19 J. W. DICE CO., Englewood 3, New Jersey MAGNETIC ANALYSIS CORP. 
111 Goundry St., N. Tonawanda, N.¥ “Non-destructive Testing and Measuring Instruments 42-44 Twelfth $t., Long Islend City 1, M. ¥. 
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ULTRASONICS Plan to Attend 


for rapid, accurate, non-destructive the 
THICKNESS MEASUREMENTS from oneside 


and accelerated METAL CLEANING 
VIDIGAGE Automatic Thickness Tester 


Direct-Reading 21” Cathode-Ray Tube. Infinite Ranges 2:1, as selected, 
between 0.015" and 6” of steel or equivalent. Accuracy 0.1%—1.0% 
according to use. 


AUDIGAGE® Portable Thickness Testers METAL SHOW 
Battery-Operated. Ranges 0.020"-4" anti 0.060"-12”" of 
steel or equivalent 


SONOGEN Ultrasonic-Power Generator 
for Metal Cleaning and other Industrial uses. Los Angeles 


RANSON siecrenics | March 28 to April 1 
SI NSTRUMENTS, in. eroseervon | Mermtom 1955 


= < ee 
439 FAIRFIELD AVE -STAMFORD~-CONN 
LIST NO, 81 ON INFO-COUPON PAGE 64 
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3 SIMPLE STEPS... 
TO SOLVE ALL YOUR 


Designed FOR YOUR SPECIFIC REQUIREMENTS HEAT TREATING PROBLEMS! 


@ Motor-Mix Burners 
@ Model DA Mixers 
@ Western Safety Valves 


@ Fiame Retention Nozzles 


@ Accessories Coat piece with Phoenix: 
Brand NON-SCALING 
COMPOUND, oa dry, 


easy-to-handle powder. 


@ Inspirator-Mix Burners 


@ Injector-Mix Burners @ Blowers 


@ Multiport Burners Harden of anneal piece 
as normally required — 


@ Custom Built Equipment 


powder forms protective 
Free descriptive literature on request ‘i letel 


WESTERN PRODUCTS, Inc. 


General Office 


New Costie 





ing piece from air. 


if necessary, boil in plain 
549 W. Washington Bivd water to remove protec. 


tive coating. Coating 


LIST NO. 93 ON INFO-COUPON PAGE 64 comes off quickly, easily— 





giving you a bright scale-free, pit-free 
surtece like 


THIS... not THIS — 


EVERY TIME! 


Save TIME! Save MONEY! 





A complete summary of Hays products applicable to 
processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- 
fired, overfired, sidefired), fuel burned (gas, coal, 
oll), and type of furnace (continuous, rotary hearth, 
slab heating, etc.). 

















Hays complete line of draft gages, flow gages and 
meters (for high and low pressure gases and liquids), 
portable gas analyzers and automatic CO, recorders 
are covered. 


Write for bulletin 51-750-51 


44:02 ORDER TODAY FROM 
5 lb. con — . YOUR LOCAL 
15 tb. con — $41.25 DISTRIBUTOR 


25 ibs. or more — 
$2.50 per ib. OR WRITE 


THE PARKER STAMP WORKS, Inc 


ESTABLISHED 187 


HARTFORD, CONNECTICUT 
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Fourth edition of 


“PRINCIPLES OF 
HEAT TREATMENT” 


by Dr. Marcus A. Grossmann fast... inexpensive way to expand your 


plant facilities. Choose from 27 Models. 


gives practical help on ever 
y Fer instance: — 1. You save time and money by keep- 


phase of heat treatment. 


Among topics discussed are 





principles of hardening, harden- 
ability and quenching, trans 
formations during cooling, nor- 
malizing and annealing, case 
hardening. 


Price, $5.00 
American Society for Metals, 


7301 Euclid Ave., Cleveland 3, Obie 











—_ ing heat treat jobs for small parts 
—- 
-_ 2, It’s easy to establish a new depart- 


ment at small cost in proportion to 
benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 
4, Heat treat operations are easily performed with 
Cooley designed furnaces. 
Write now for Catalog 
giving complete details. 


LECTRIC MANUFACTURING CORP. 
MOLANAPOLIS, ' 


30 $0. SHELBY ST. + 1 


LIST NO. 87 ON INFO-COUPON PAGE 64 
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FOR ALL YOUR 
ry 1440 FIXTURE 
NEEDS ..-- 


Z | 


Style #13 in salt hardening bath application 


Representative Inquiries Invited. 


BASKETS « RETORTS 
MUFFLES « GRIDS 
SCREENS « RACKS 
for Quenching, Carburizing, 
Salt Bath, Dry Heat Applica- 
tions, etc. 


Specialists in Processing Carriers Since 1932 


More than two thousand sotisfied users 
WILL TESTIFY YOu 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 
1—Save on First Cost 


CHECK THESE PRICES 
Furnace Size 2000° 





5 Mason St., Setdennert 5, Conn. 
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Metal Progress is now 
in its Second year as 
one of our clients 


Ce sbi 


The Eastman Editorial Research Service is a 
critical and advisory service to publishers 
for the sole purpose of developing and main- 
taining better readership. 


$467.00 
647.50 
12x12x24” 912.00 
18x 18x36” 1419.75 
Complete with 100% autematic 
electronic controls. 


2—Save on Man Hours 
Less operator attention needed—Lucifer control. 
are EXACT. T reach SPECIFIED heat rapidly 
and retain SPEC CIFIED temperature without varia- 
tion. Ne al experience required when you use 
a Lucifer Furnace. 
3—Save on Maintenance 


Finest refractory materials are built into Lucifer 
Furnaces for better, more efficient heat retention. 
Elements are guaranteed, tong lived, trouble free. 


WRITE FOR FREE LITERATURE, specificotions 
i ice list of Lucifer Fur i 


Exclusive to one publication in a field. 


Use of the Eastman service by Metal Progress 
is an implied guarantee to its readers of 
continuing editorial progress. 


METALWASH Rotary be ey Units 


maintain an extremely high air change 
rate, permitting absolutely uniform 


temperature throughout. 


LIST NO. 122 ON INFO.COUPON PAGE 64 The Eastman Research Organization 


500 Sth Avenue @ New York 36, N.Y 





METALWASH tempering units are con- 
tinuous machines: 


You save on labor because there are 








DETROIT’'S BETTER 


HEAT TREATER 


NDARD STEEL TREATING 
LIST NO, 40 ON INFO.COUPON PAGE 64 
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no batches to handle and re-handle. 
You save on uniformity because there 
are no rejects—every piece of the 
work is exposed to the same temper- 
ature of air for the same length of time, 
under precisely the same conditions. 


We have a representative near 
ou who knows how to apply 
METALWASH uniformity to your tem- 
pering requirements. Write us today 
or more information. 


METALWASH MACHINERY CORPORATION 
908 North Avenue, Elizabeth 4, N. J. 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUOUS 


ATMOSPHERIC - RECIRCULATING- 
PUSHER—ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by -piapaaec ll 





DEMPSEY INDUSTRIAL FURMACE CORP. 
Springfield 1, Mass. 
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FOR CATALOG... 
HELPFUL INFORMATION 











CIRC-AIR 


.... OFFERS 


the most advanced 


for 
Salt Bath Furnaces Every Heat Treating 


Process 


FOR .... 


BATCH 
TYPE 


* 


CONTROLLED 
ATMOSPHERES 


7 
DIRECT FIRED 
‘ & 
CIRC-AIR DRAW 
— FURNACES 


+ 
inne: CIRC-AIR NICARB 
steels can often replace alloy steels when 


oO (CARBONITRIDING) 
quenched in Beacon 
Quenching Oils with = Oo » 
QUENZINE added. . ‘ 
Por information on ALUMINUM Specially Engineered 
this new additive and 

BRAZING for 

Your Particular Needs 


other Beacon Brand 
Ye 


GAS «© OIL © ELECTRIC 





the QUENZINE STORY 


Low priced, more readily available carbon 





pounds write to.. 








INDUSTRIAL 
HEATING EQUIPMENT 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 
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On any steel blackening problem 
DEPEND onDU-LITE 


for a Superior Finish 


Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Typical Du-Lite installation 


». 


Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and ec y. Du-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 
See your necrest Du-Lite Field Engineer 
or write for more information. 


§ DU-LITE CHEMICAL CORP. 
g MIDDLETOWN, CONN. 

Rush information on your metal 
finishing products. 





fi 


t 
wenceewennwonaad 


a 


Du-Lite 


for iQdustrs - 


Make expensive time-consuming 
operations like filing, grinding, 
polishing, blasting, buffing a thing 
of the past with New Amazing 
SUPERSHEEN SPEED FINISH- 
ING. 

It absolutely does away with cost- 
ly hand deburring and other hand 
operations requiring the use of 
large quantities of expensive ma- 
terials and costly skilled labor. 


A single unit replaces from 2 to 
12 men. Savings up to 95% on 
almost ALL types of parts with 
absolute uniformity, fewer rejects, 
finer finishes. 

Investigate today! 


ALM COMI tL 


ALBERT LEA MINE 
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MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material remove! problems 
Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
granite, and marble 
“Meldiscs” for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standerd end reinforced wheels 
Grinding Carbide Tipped Tools 


a 
Write to Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. + PASSAIC NJ. 








/ Avoid Plating Rejects by 
Getting Clean Metal Surfaces With 


PROMAT ACID ADDITIVE 


Promoat acid additive is 
actually an accelerator 
—not an inhibitor, It 
assures complete and 
uniform removal of hot 
rolled of heat treat 
squre—Fu0t—or oxide 
im. 


TRY a one-gallon can 
of $7073 in your shop 
—DISCOVER the time- 
saving, money-making 
advantages now! 


Send Mp 4 for wa 
ins on complete 
ey we Swift line of metal 
$5.00 finishing and treating 
Postpaid compounds. 


CHEMICAL CO. 
Connecticut 
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UST-LIC 


-AQUEOUS SYSTEMS 


Grade “C-W-25" 


Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
[/ndoor Storage 


Write for free sample and brochure 
Speci Grade ‘'C-W-25"' 


PRODUCTION SPECIALTIES, INC 


TON TREET 
BOSTON 1é 
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HERE’S 
HELP 


for your 
engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


1. It tells you what the problem 
is and the important part you 
can play in solving it. 


. It outlines the advantages of 
am engineering career to 
help your company develop 
advertising appeals. 


. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


. It offers specific suggestions 
as to what you can do (from 
present manpower). 


It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertis- 
ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 


Make a mental note to specify 
20th Century *Normalized shot or 
grit for your abrasive require- 
ments. It’s manufactured under 
close laboratory control to assure 
consistent high quality, greater 
uniformity, longer wear, and max- 
imum production efficiency and 
economy. 


Write for new catalog No. 1153. 


THE CLEVELAND PROM CO. 


836 East 7th Street + Cleveland 8, Ohie 
Howell Works: Howell, Michigan 


One of Yo world’s largest prpduces of 
uality shot, grit powder — 

Ten - Mallecble (* Normalized) — Cut 

Wire — Cast Steel (Realsteel) 


*Copyrighted trade name 
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Prot 


Prove to your own 
satisfaction that the 
MOLYKOTE linge hi 
ndustrial lubricants 
is one of the most 
spectacular ontr 
butions to metal 
proqgre ss ‘Bal many 
jlecades Send for 
free literature irelelen’ 
and then order 


supply 


MOLYROTE 


The tremendous lubricity of 
MOLYKOTE depends on the 
unique molecular structure of 
the compound, Read the story 
behind its development and the 
jobs it.can do better than any 
other lubricants 


Send for free catalog today! 
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FABRICATED MONEL 
PICKLING EQUIPMENT 


© Hairpin Hooks * Sheet Crates 
¢ Steam Jets * Chain 


¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO 


3721 OAKWOOD AVE 








This space contributed by 


: ; YOUNGSTOWN, OH4O 
American Society for Metals 
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BASKETS = [Uy LICK 


for de-greasing — pickling QUEOQUS SYSTEM 
anodizing — plating a HW EPs Grade "B" 
g y, FERROUS 
materials handling METAL PROCESSING 
small-parts storage ad a EOE Eliminates . . . 


of any size and shape — Hd Pat Rust 
any ductile metal - Fire Hazards 
by Toxicity 
THE C. O. Dermatitis 
Degreasin, 
m F G ° c 0 R P. Write > yen sing and t brochure 
- rogues Seed PRODUC erry . IES C 
IN 
Southport, Conn. 156 BOVISTON STeEeE 


LIST NO. 91 ON INFO-COUPON PAGE 64 BOSTON 16. MASS 
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INDUSTRIAL ELECTROPLATED GOLD now answers produc- ask SESSIONS 


tion needs in many fields, aside from obvious applications in instrument- 


making and electronics. Unusual properties of electroplated gold — 

headlonls thermal, chemical, per hey sat and corrosion resistant as STAMPED ASSEMBLIES 
well as decorative —enable it to solve an amazing range of hitherto insol- SAVE TIME & MONEY 
uble problems. Names of major industrialists taking advantage of new 
developments in gold electroplating are available from Technic, Inc. — Send samples 
originator of methods of electroplating gold with scientific accuracy. or prints for 
While this company does not process or finish metals, it does equip its quotations 
patrons to perform these operations efficiently and economically — 
achieving unprecedented accuracy in control of quality, evenness, thick- 
ness, color, and hardness of gold deposits. Manufacturers who have not 
yet explored the high production values of electroplated gold are invited 
to send specific problems to find out exactly what benefits they can expect. 
Also available: “Electroplated Gold” data sheet. Address TECHNIC, 
INC., 39 H Snow Street, Providence, R. I. 


on special 
stampings and 
sub-assemblies. 





Advertisement Advertisement Advertisement 











291 RIVERSIDE AVENUE @ BRISTOL, CONN, 
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HOW TO DO 
BRIGHT GOLD 


TEESE BRIGHT GOLD PROCESS 


without scratch FOR INDUSTRIAL and ieee 


brus hing or DECORATIVE USES pag Si ay aya 
bu fii , 1. Exceptionally hard deposits — twice ©@ Perfect Uniformity 
muffine. the hardness of conventional @ Non-Technical 


gold plating. 
GOLD - Operates at room temperature — re- The Black Oxide Finish That 


1. 
SILVER quires absolute minimum contro 
. Excellent metal distribution and Penetrates lron & Steel Surfaces 


RHODIUM “throwing power.” 
SEL-REX PRECIOUS METALS, INC. PURITAN MANUFACTURING CO. 


won a WATERBURY, CONN. 
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me ay Mull 


@ SAVE ON 


Benders Produce Without Special Tooling 


UP TIME @ REDUCE PRODUCTION TIME @ EXIMINATE SPECIAL 


TOOLING @ FOR BENDING ALL KINDS OF MATERIAL 
UP TO “4” x 4” 


#5HDSB 


Also build 
25 AIR 
MODEL 


ittustrated above are a few of the 
many forms that can be produced 
efficiently on the Muitiferm 


Bender, using the standard tooling 


, 

4 i) 4 t 
. - _ 
WRITE TODAY FOR ° ¥ 





FULL INFORMATION 


J. A. RICHARDS CO. 
LIST NO. 107 ON INFO-COUPON PAGE 64 








© 913 Wi. Pitcher $t. © 








Kalamazoo, Michigan 





Plan to Attend 


GARDEN CITY Industrial FANS 
the AG aie sh chien ies 


... GARDEN CITY FANS 
designed with FORWARD BACKWARD 
or RADIAL BLADES, serve many industrial 
’ processing requirements 
WESTERN If your needs call for HIGH TEM 
PERATURES (300 


: > to 1600°F) you'll 
‘ find GARDEN CITY HIGH TEMPERA 
2 " TURE FANS save you money. Patented 

AL SHO . air-cooled shaft 


slices maintainence 
costs 





Send for our 


latest catalogs, illustrating 
‘ ~, GARDEN CITY INDUSTRIAL FAN equip- 
7 ment. For specific details, outline your fan 
: problems to us, giving cubic feet per minute, 
’ sts -ssure, S o o nd to 
Los Angeles , ~~ ‘ths on. © a + Rent fa patna 7 
fan for you 
® 
March 28 to April 1 GARDEN CITY FAN COMPANY 


332 South Michigan Avenue Chicago 4, Illinois 
1955 Representotives in principal cities 
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h 
s 
steeiweld = - ; 
enviable 1°Pr 

the united ne 

for their €O 
low-mainten ot 
complete HOP Vy, 
light gous? . pr 

to 24’-0 

oll princ! 
For Press dota write 
for Catalog No. 2010. 


The Cleveland Crane & Engineering Co. 
5952 East 281 Street 


Wickliffe, Ohio 
LIST NO. 5? ON INFO-COUPON PAGE 6 
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SINCE 1923 


122 Central Avenue, Clark (Rahway), N. J. 
Offices and warehouses in principal cities 





EQUIPMENT COMPANY 


CIRCO VAPOR DEGREASERS—large 
or small—automatic or manual oper- 
ation 

CIRCO METAL PARTS WASHERS— 
custom engineered to suit your pro- 
duction needs 

CIRCO-SONIC DEGREASERS — new- 
est development—cleaning by ultra- 
sonic vibration 

CIRCO-SOLV (Trichlorethylene) and 


PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 





FREE! Write for 32-page CIRCO Degreasing Manual 


LIST NO. 10 ON INFO-COUPON PAGE 64 








Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutting oll chart as o handy 
guide to production costs and to more effi- 
clent machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oll for many appli- 
cations. Shows you 

how to use lubri " 
sulphurized or com- 
pressure additives, for 
all operations. 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 
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USE OUR 


HOEGANAES 
SPONGE Iron Power 


for 


Powder Metallurgy 
Fabrication 
and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 
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FROM BLANK TO FINISHED PART IN 
ONE OPERATION by 
SCHNELL PROCESS of Deep Draw Dies 


On half tank sections formerly requiring 
three drawings and two annealing opera- 
tions with scrap running as high as 50%!! 
The Schnell process reduced scrap loss to 
1% or less ... and production increased 
tremendously. Other advantages include 
better metallurgical properties, less metal 
distortion and a more uniform wall thick- 


ness. Whatever your stamping, drawing or 
die problem may be, there is a Schnell 
process for doing the job faster, more effi- 
ciently and less expensively. Schnell has 
complete engineering and plant facilities. 
Write for information on how you too may 
eliminate operations and reduce production 
costs. 


CHNELL 
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TOOL & DIE CORP. 


SALEM, OHIO 


Send for yout 
Sample Tube 


of this Amazing 
New Lubricant 


Molylube 
ANTI-SEIZE 


Prove to yourself its extraordinary performance 


Molylube Anti-Seize is a highly con- 
centrated non-melting molybdenum 
disulphide grease having the phe- 
nomenal capacity to prevent galling 
and seizing at bearing pressures 
well over 100,000 pounds per square 
inch, 1 has excellent lubricating 
qualities at low temperatures and 
elevated temperatures up to 750°F. 


BEL-RAY COMPANY, INC. 


MAPISON, NEW JERSEY 
LIST NO. II! ON INFO-COUPON PAGE 64 








WRITE WIRE or PHONE 
Ae) MA Aeltl Be \e veers 


Today 


STAINLESS sTte. | 
/, ~~" ‘ SOCKET SET & Cap 
Biol OFF THE SHELF 
4 a 
ie] pe..| | 
" a _ 


4 3 
? 
= 
aut TYPES OF 


| STAINLESS STEEL 


PASTEMINGS 


Little Falls 
4-2300 
647 Union Bivd., Paterson 2, N.J. 
Direct NEW YORK Telephone: W! 7-904! 
LIST NO. 99 ON INFO-COUPON PAGE 64 





Choice of the proper alloy or type of 
wire is not always a life or motter. 
Yet it could be —and it is important to 
select the right wire — properly drawn. 


BERYLLIUM COPPER TITANIUM 
PHOSPHOR BRONZE ALUMINUM 
OTHER NON-FERROUS 
Send for descriptive folder. 


LITTLE FALLS ALLOYS 
es Coldwell preg aa 1, N. J 
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WHITELIGHT 


MAGNESIUM 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods ® Shapes ® Bars 
Hollow Extrusions ® Pilate © Sheet 
© Pipe © Wire * Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N.Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 
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For METAL eee 
or METTLE eee 


ordered for unlim- 
strength, distinctive beauty and versatile 
reduced maintenonce and lasting eye appeal 


i} j ' 

i 

RIGID-tex 
© just what the doctor 
METALS ited applications 
requiring extra 
utility. three-dimensional patterns conceol 
scratches, scuffs, dents and doodlings for 
discover the ways Rigid-tex Metals can boost 

the tales value of your product 


write for Imagineering Folder 
on your company letterhead 


ite, -RIGIDIZED METALS 
‘alse CORPORATION & 
68210 Ohio St., Buffsie 3, N.Y. 


U S&S & Foreign Paro 


2 
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ENGINEERING ALLOYS 


by N. E. Woldman 


This up-to-the-minute book 
lists over 19,000 alloys by 
trade name and gives their 
properties, compositions and 
typical applications. All im- 
portant commercial alloys are 
shown. 

1056 pages of valuable infor- 
mation, generous index and ta- 
bles of manufacturers and the 
trade names of their products. 


Price, $15.00 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. Cleveland 3 











A CABLE SPLICED 
IN 10 seconps! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 
LIST NO. 71 ON INFO-COUPON PAGE 6&4 




















<M 


Maurath, Inc. 
For 


Stainless and 
Heat Resistant 


ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 
All Analyses - Coated, 
Straightened - Cut - 
Coiled and Spooled 








MAURATH, Inc. 


21830 MILES AVENUE 
NORTH RANDALL 22, OHIO 
Phone: MOntrose 2-6100 { 
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A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min- 
imum — 36% 


maximum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock. 

Only finish cper- 

ations required 

are reaming small 

dia. of counter- 

bored hole and 

drilling and tap- 

ping for set screw. 

ENGINEERED 
Tl 
PRECISION CAS 


MORGANVILLE, N. J. 


‘ 
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NEED BETTER 
CASTINGS? 


«+. Specify os 


Pv, 


2 


5 


, rite | 
Spun CENTRIFUGAL CASTINGS 
. .« for liners, rings, rolls, sleeves, bush- 
ings, etc. Write for booklet. 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna 
Precision Machine Work 
Castings — Sand and Centrifugal 
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ROLL 
FORMED 
SHAPES 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 
degree of accuracy, from ferrous or non- 
ferroys metals. Write for Catalog No. 1053. 


ROLL FORMED PRODUCTS CO. 


MAIN GFFICE AND PLANT 


3761 OAKWOOD AVE. «+ YOUNGSTOWN, OHIO 
LIST NO. 101 ON INFO-COUPON BELOW 





READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— 


(Bulletin Board Item Number) _ 


(Please check) 





Send Catalog 
or Engineer- 














Send 
Price 


Nearest 
Source of 


ing Date Supply 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


INFO-COUPON BELOW 





THE 
Metals 


Handbook 


and 1954 
Supplement 

+ 1532 Large pages 

« 2078 Ilustrations 

« 1212 Tables 

+ 825 Articles 

+ 50,000 Copies in use 


The Metals Handbook and its neu 
1954 Supplement are books without a 
competitor! Compiled and written by 
90 committees of the American So- 
ciety for Metals with over 600 out- 
standing metallurgists and engineers 
contributing. Easy to use and com- 
pletely indexed, these volumes put all 
metal facts at your fingertips. Divided 
into 37 sections, they treat on metals, 
metal forming, shaping, beat treating, 
welding, machining, foundry work, 
cleaning, finishing, testing, inspec- 
tion, control and research techniques. 
The Handbook is $15.00 ($10.00 to 
members); the Supplement, $5.00 
($4.00 to members.) 

Order by coupon today. 


American Society for Metals, Room 678 


Rush me a Metals Handbook, the 1954 
Supplement! 


Name 
Company 
Address 


City Zone State 
(0 Send Metals Handbook [) Check enclosed 
(C) Send 1954 Supplement [) Bill me 


Send both volumes (0 Bill my Company 


7324 Euclid Avenue, Cleveland 3, Ohio 





NATIONAL 


cameo C/ANIRIBOIN ZAINID 
RVAPIAININE NEWS 


U.S. kilowatt output zooms... 


while the cost comes down 


| i 
j | 
{+--+ f+ | 
| 
TOTAL U S&S GENERATING CAPACITY IN MILLIONS OF KHOWATTS avieect COST Pte aw He eect mou 
j 








¢ “ 


* 1/2 MALION TOMS PER YEAS 


. earning highest return 


per investment dollar 


CLECTRIC FURNACE STEEL PRODUCTION IN U 5 - PER CENT OF TOTAL 





COmT OFTURN ON CAPITAL INVESTOENT AT YatrOUS HHLLING PEICES OF STEHT, mOOTS 























Guest author Charles W. Vokac 
brings broad experience to his sub- 
ject: THE ELECTRIC ARC PURNACE 

AN APPRAISAL FOR MANAGEMENT 


Graphite slag-door sills cut costs, 
improve handling of high tempera 
ture slags in electric furnace produc- 
tion of stainless steels 


New design of carbon blast furnace 
linings features thicker, “locked-in” 
hearth-beams, accurately machined 
mating surfaces 


Copyright (4, Union Carbide and Carbon Corporation 





iBON AND GRAPHITE NEWS 
DECEMBER, 1954—Vol. 1, No. 2 


i 


HE MANY letters received praising the 

article by guest author W. B. Wallis in 

the first issue of CARBON AND GRAPHITE 
News confirm our decision to make these pages, 
in part at least, a forum for industry's leading 
spokesmen. 


The interests and problems of Management, 


whether executive, administrative or operating, 


are very similar and, of necessity, parallel. With 
concern for economy and efficiency at an all-time 
high, C. W. Vokac’s article in this issue, THE 
ELECTRIC ARC FURNACE—AN APPRAISAL FOR 
MANAGEMENT, would seem to be especially 
timely for the steel industry. Mr. Vokac has 
deliberately avoided a detailed discussion of 
any one phase of electric furnace operation in 
order to bring you a broad, general picture of 
its role in modern steel manufacture. 

Future issues of CARBON AND GRAPHITE 
News will deal in more specific terms with 
various aspects of the electric arc furnace, and 
spokesmen on these subjects will be among the 
most highly qualified men available within the 
industry 

You may be sure that no effort will be spared 
to sustain this publication at a high level of 
industrial service, and we hope you will con- 
tinue to make your suggestions known to us at 
every Opportunity. 


PRESIDENT 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 
in Canada: Union Carbide Canada Limited, Toronto 














...an appraisal for Management 


By Charles W. Vokac 


With the Steel Industry’s backlog a thing of the past 
and the search for new markets and more efficient 
methods intensified, operating management should be 
more than ever aware of the electric arc furnace as its 
most flexible and dynamic production tool. 

It’s the expanding nature of the electric furnace—its 
rapid growth in size, design and application—which re- 
quires constant re-appraisal by and for management, 
both operating and administrative. 

It is not the purpose of this discussion to add to an 
already voluminous library of electric furnace techni- 
cal data, but rather to evaluate its known character- 
istics and capabilities in the light of current manage- 
ment problems such as: a reduced work-week, fluctu- 
ating markets, high fuel and materials costs and in- 
creasingly competitive interest among steel producers 
in a product of high, uniform quality at lowest cost. 

After the following brief review of major applica- 
tions, an analysis is made of some specific ways in 
which modern arc furnaces meet steel management’s 
toughest problems. Among the topics considered will 
be: “on-and-off” economy; the relation of temperature 
control to the critical consideration of product quality; 
heat efficiency vs. fuel cost; increased capacity and its 
relation to production expense; a summary of electric 
furnace features as they affect distribution of fixed 
charges, maintenance and pay-out of equipment, and 
overall plant efficiency. All these factors are parts of 
the delivered-price equation which determines who 
gets what portion of how much business. 


Variety of Uses 


In the iron foundry, the arc 
furnace is a familiar piece of 
equipment. It is quite widely 
used as a complement to the 
cupola to duplex cupola iron. 
By this practice, the increas- 
ing demand for closer metallurgical control of the iron 
and of its temperature is being met despite the continu- 
ally decreasing quality of materials available for 
cupola charging. The addition of the electric furnace 
to this operation not only has improved the quality of 
the iron being cast but has reduced its cost as well. 
Where economic conditions are favorable, and the 
tonnage is low enough, arc furnaces alone do the entire 


job — melting, heating and refining at less cost per ton. 

In the steel foundry, the electric furnace has been 
doing these jobs for over a generation. It produces all 
types of steel castings. Comparatively few steel cast- 
ings are now made with other than electric furnace 
steel. 

The arc furnace has been producing tool steels and 
other alloy steel ingots for a long time. Over the past 
several years it also has made a considerable propor- 
tion of the ordinary carbon steel ingot tonnage in steel 
plants and the proportion is becoming greater every 
year. 

In calcium carbide and ferro-alloy plants the electric 
arc furnace is extensively used for production of car- 
bides, ferrosilicon, ferrochrome, phosphorus, silicon 
and many other allied products. Today, electric arc 
furnaces do many other smelting and melting opera- 
tions which cannot be done practically or efficiently 
with any other type of equipment. 

New applications of the electric arc furnace are 
being continually developed and expanded; its possi- 
bilities seem almost limitless. Processes which for gen- 
erations have been carried on in gas, oil or coal-fired 
furnaces now are performed in electrics. Increasing 
demands for new metals, new alloys, new materials, 
and for improved qualities of the older ones are being 
met by the arc furnace. 


On-and-Off 
Economy 


The electric arc furnace starts 
producing practically at the 
turn of a switch and the job is 
finished when the switch is 
turned again. Long periods of 
preparation, preheating and 
soaking are eliminated. Nei- 
ther is there lengthy preparation for shut-down. Arc 
furnaces can be economically fitted to the more de- 
sirable, single-shift, 5-day-week schedule of operation. 





Closer Metallurgical Control 
Improves Product 


Temperature is a useful 

metallurgical tool and can 

be varied to accelerate or 

decelerate certain chemical 

reactions and even reverse 

them. In the refining proc- 
ess, it is highly desirable for one to be able to vary the 
temperature of the charge at will and to have complete 
control of it. In the electric arc furnace the temperature 
of the charge can be regulated to a high degree of 
accuracy. 

Metallurgical control in all furnace processes is 
paramount. Control over what goes into the furnace 
is of equal importance in order to control the quality 
of the product from the furnace. Particular effort must 
be exercised to prevent any deleterious elements from 
entering the furnace. Gas, oil, coal and coal derivatives 
when fired in metallurgical furnaces, carry undesirable 
elements into them. These elements contaminate the 
charge and often uncontrollably change its character. 
Electric energy, on the other hand, is a perfect metal- 
lurgical fuel — there is no other fuel like it. The power 
companies are able to burn the lowest grades of coal, 
gas or oil (the better grades are rapidly becoming 
exhausted) to generate this “perfect fuel”. All the 
contaminating elements and gases thus have been 
completely “filtered” out before this fuel reaches the 

A electric furnace. 

The materials avail- 
able for charging the fur- 
nace seldom are of the 
same chemical analysis 
as that required in the 
product. In the electric 
arc furnace, the charge, 
after it is melted, may be 
worked under an oxi- 

dizing, a reducing, or a neutral slag. This chemical 
control, and the temperature control already men- 
tioned, permit a wide selection of lower-cost charging 
materials and result in extremely efficient metallurgi- 
cal control of the product. 

By such close control, desirable alloys in the charge 
may be retained with a high degree of recovery; alloys 
required in the product and not present in the charge 

can be added, also 

SAO 696 with a high degree 

NG of recovery; and 

alloys in the charge 

but undesirable in 

the finished product 

can be reduced to 

practically any de- 
sired limit. 





Operating Costs Down 


@ Operating costs are reduced because the furnace can be 
turned on or off conveniently with no delays. The furnace 
is producing as soon as it is turned on and keeps producing 
until it is turned off. 


@ Operating costs are reduced because the furnace can be 
operated during regular working hours of the day and 
regular working days of the week. The efficiency of the 
personnel is also improved. 


@ Operating costs are reduced and the quality of the product 
is improved because the operator has complete control over 
the temperature of the burden within the furnace. 


@ The cost of the product is reduced because lower-cost ma- 
terials can be used in the charge. 





High 
Heat Efficiency 


Since electricity is of a high 

order it can be completely 

converted into heat. Since the arc can be almost com- 
pletely enveloped by the charge, the thermal efficiency 
of the electric arc furnace is the highest of all furnaces 
by a large margin. 





Low-Cost “Fuel” 








The cost of electrical 
energy is becoming more 
and more favorable as 
compared with other fuels. The unprecedented growth 
of the power generating industry and more stable and 
higher capacity power distribution networks make it 
possible now to feed the arc furnace with all the energy 
it can take and as fast as it can take it. The result is a 
furnace which is faster, more productive and more 
economical, further improving its competitive posi- 
tion and its broadening use for more and new processes. 





improved Designs 
increase Capacity, Reduce Costs 


Improvements in the design of the electric arc furnace 
are keeping pace with other developments and demands 





@ Cost of the product is reduced because lower cost alloys 
can be used, less alloying is needed and a high ratio of 
alloy recovery is attained. 


®@ Quality of the product is improved because the operator has 
complete control over everything that goes into the furnace 
including the “fuel” which has been “filtered” in the 
power-generating plant. 


@ Costs go down and production goes up because the avail- 
ability of useful equipment is increased. Side-charged fur- 
naces require approximately an hour for the charging op- 
eration; the top-charged furnace can be charged in a few 
minutes. Slipping electrodes in old screw-and-wedge type 
clamps required several minutes; with automatic electrode 
clamps, it can be done in seconds, and by one man instead 
of two. 








of the industry. The electric arc furnace has been made 
steadily more productive by the addition of the top- 
charging feature, the automatic electrode clamp, im- 
proved electrodes and refractories, and general sim- 
plification and dependability of all components com- 
prising the complete installation. 

Greater and more efficient utilization of the power 
delivered to the furnace is made possible by the im- 
proved furnace controls used today. Automation began 
with a contact-making ammeter to operate the revers- 
ing contactors controlling the reversing electrode mo- 
tor which, through a dead-ended cable drive, positioned 
the electrode and controlled the arc current. Later, a 
balanced-beam type of relay operated the reversing 
contactors and a balanced-cable drive positioned the 
electrode to control the arc current and voltage. Still 
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later, a differential field rotary generator operated 
the reversing electrode motor and an air-counter- 
balanced hydraulic electrode drive was used to control 
the arc voltage and current by responding to the degree 
to which the arc was off-balance. And now, a new con- 
trol is available which essentially is a hydraulic 
differential energized directly from the furnace bus to 
control the product of the arc voltage and current that 
produces the heat generated within the furnace. 
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Automation also was applied to other components 
of the electric arc furnace, increasing its adaptability 
to additional processes. Tap a ; 
changers on the furnace trans- , L 
former were motorized so that | 
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the operator could make volt- 
age-tap selections as the oper- 
ation required, simply by turn- 
ing a tap changer switch on his 
panel board. 

Consideration is being given 
to general use of so-called “on-load” tap changers so 
that the operator need not turn off the power to the 
furnace to make voltage-tap selections. This would 
increase further the productivity of the furnace. How- 
ever, the economics of this change have yet to be 
proved; the “on-load” tap changer costs more to build; 
at present it apparently cannot be built to prevent at 
least some arcing during its use and this is conducive 
to increased maintenance. On the other hand, its use 
would reduce maintenance on the furnace switch or 
breaker which would not be operated as frequently 
with the “on-load” tap changer. It appears that the initial 
increase in cost may be the sole criterion in this case. 

Higher voltage melt-down 
taps are now being used for 
faster melting. Higher volt- 
age means more heat input 
with the same current and 
avoids the need for overload- 
ing electrodes and circuits to 
obtain optimum production 
from the furnace. 

The furnace switch or circuit breaker went through 
an evolution of improvement also. It, too, is now auto- 
matically operated with a switch on the operator’s 
panel, increasing still further the availability of the 
electric arc furnace. 

Concurrently with evolution of furnace design, 
suppliers of such vital accessories as electrodes and 
nipples have constantly improved the quality and 
design of their products. Today, graphite has virtually 
replaced carbon in such manufacture and brings to the 
modern electric furnace its advantages of higher con- 
ductivity, resistance to oxidation and high mechanical 
strength. Development of the tapered nipple joint 
and the smaller nipple sizes has cut column make-up 
time, reduced cost and improved efficiency. 

(Concluded on last page) 











Interesting Developments in Carbon and Graphite Applications 





Ferro-Manganese Cooling Beds 


As an alloying agent in steel, ferro-manganese is a 
refining element because of its powerful attraction for 
oxygen and sulphur. It acts as a deoxidizer and cleanser 
of molten steel; it combines with the sulphur, thereby 
greatly improving the hot-working properties of the 
steel; and it acts as an alloying element to improve 
the strength, toughness and response to heat treatment 
of a wide variety of structural and engineering steels. 

There is no doubt that the production of ferro- 
manganese has been plagued since its introduction into 
the steel age by the problems introduced by contami- 
nation and thermal difficulties that are common 
throughout the entire metals industry. 

In the production of ferro-manganese, the hot metal, 
after melting and refining in the furnace, is poured into 
cooling beds or chill trays. Cooling beds have been of 
short life, are expensive to maintain, and contaminate 
the metal. 

Many schemes have been tried to improve bed con- 
struction but none has met the requirements as well 
as carbon or graphite blocks to replace the cast iron 
slabs and bed dividers. One large manganese producer 
was having so much trouble with bed maintenance, 
short life, metal inclusions and other assorted difficul- 
ties that a decision was made in 1952 to try carbon 
lined beds. 

At one of the company’s mills there are eight beds 
placed in line, with a common feed header running the 
entire length, having suitable “gates” at each bed. The 
bottom of each bed now is lined with between 3,000 
and 3,500 lb. of carbon. After placing the blocks 
in position the joints are filled and the surface coated 
with a clay and water slurry and recoated after each 
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use. Carbon blocks also are used as bed separators, 
since the bed, essentially, is a single large one, divided 
into the eight separate compartments. 

Between 35 and 40 tons of metal are cast into each 
bed at each tapping and a total of better than 8,000 
tons can be cast before it is necessary to remove the 
blocks and make a new installation. This represents 
upwards of fourteen months of bed life in contrast to 
between nine and twelve months of service life from 
cast iron beds. 

The result of carbon bed usage has been similar at 
both plants of the company. One notable difference, 
however, has occurred at one plant where two beds 
have been in service for over a year and show such a 
slow rate of wear they are expected to remain in opera- 
tion for another year. Carbon lined beds have been so 
satisfactory that carbon or graphite will replace other 
materials as each bed is rebuilt. 

The principal advantages of carbon lined beds that 
are emphasized by company officials are: lower cost 
(approximately one half as much per ton of metal as 
with former beds); the metal does not stick to the bed 
and, therefore, less time is required for its removal; 
the metal chills more quickly, due to the very high 
heat transfer rate of the bed material, thus improving 
the metal grain structure; and the metal is much 
cleaner. 

The variety of sizes and shapes available in either 
carbon or graphite lend themselves to the design of 
large beds or small trays to handle both blast furnace 
and electric arc furnace production of ferro-manganese. 


Graphite Slag-Door Sills 


for electric furnace production of stainless steel 


The making of stainless steel is a specialized phase 
of steel manufacture. The word “stainless” is synono- 
mous with refinement, quality and silvery luster. Purity 
and quality must be there whether we visualize cook- 
ing pots, kitchen sinks, jet engine parts, steaming 
chemical cauldrons, structural shapes or beautiful 
ornamentation. It must be twisted, turned, welded, 
riveted, rolled, shaped and deep drawn, and it must be 
corrosion, rust and stain resistant, tough and strong. 
It is truly the aristocrat of steels. 

The alloying elements in stainless steel require high 
furnace heats, while the cleansing agents are just as 
demanding. When dealing with a furnace charge that 
may be worth a small fortune, the ingredients must be 
blended carefully and closely controlled. The super- 
heated, erosive, chemically reactive slag that collects 
the impurities from the seething metal is especially 
rough to handle. Photo right—> 





Copies of CARBON AND GRAPHITE NEWS, Vol. 1, No. 1, Featuring the article, ‘Electric Furnace Steel — Past, Present and Future’, 


by W. B. Wallis, are still available. 


Write National Carbon Company, 30 East 42nd Street, New York 17, New York, giving name, title and company address 


CARBON AND GRAPHITE 
WILL NOT STICK, SHRINK, MELT ...... 


The unique chemical and physical properties of carbon and 
graphite make them the most acceptable of all materials for 
metallurgical applications wherever “the metal runs hot”. 
They are not wetted by molten metal or slag; they are dimen- 
sionally stable; they resist thermal shock; while their ther- 
mal conductivity is much higher than ceramic materials. 
Future issues of CARBON AND GRAPHITE NEWS will 


show these properties in a variety of specific applications. 


The problems of erosion, rapid wear, chemical action 
and sticking at the slag door have been solved at sev- 
eral mills by mounting a graphite sill at the door. One 
mill uses a piece of graphite approximately 1644” wide 

x 20” long x 3%” thick. In addition, the slag run-out 
trough is lined with graphite. 

The slag does not stick to the graphite, the oxidation 
rate is very low and is further arrested by washing the 
surfaces with a clay and water slurry as soon as the 
slag ceases to flow. Each sill averages about twenty 
pours before it must be repaired. 

Experience proves that the use of graphite in door 
sills and runners substantially increases their life, re- 
duces the disagreeable and costly maintenance at these 
locations, saves time through much less frequent re- 
placement and eliminates the extensive patching after 
each pour that formerly was necessary. 


Blast Furnace Hearths 


The early designs and installations of carbon blast 
furnace linings produced many very successful cam- 
paigns. 

The experience and knowledge obtained from care- 
ful inspection and analysis of each furnace at the end 
of a campaign has been the basis for changes in the 
design of carbon blast furnace linings engineered by 
National Carbon Company to permit even more satis- 
factory service than before. 
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The horizontal hearth, in particular, retains the use 
of large beam sections but now adds the feature of 
longitudinal keys of round cross-section set into half- 
round keyways carefully machined in opposing faces 
of the vertical joints. The precision machined mating 
faces of each beam are coated with carbonaceous ce- 
ment and the assembled hearth tightly clamped to 
produce an essentially monolithic carbon mass when 
it sets up. This provides the most practical “locked-in” 
construction, tieing in the blocks one to another. The 
4-in. diameter rods, being joined continuously across 
the furnace to the cooling staves where the hearth side 
walls bear on this inter-locked mass of carbon beams, 
very positively produce an increase in mechanical 
strength for the entire bottom. 

With this improvement in the details of construc- 
tion, it is now considered more practical to increase the 
carbon bottom thickness up to 851 inches, or ap- 
proximately one quarter of the hearth diameter. This 
increased mass of carbon, with its high thermal con- 
ductivity, conducts the intense heat from the center of 
the furnace outward to the cooling staves to lower the 
temperature range of the ceramic supporting brick 
beneath the carbon. 

The “locked-in” hearth construction is equally appli- 
cable and as advantageous in the submerged-arc elec- 
tric furnace as in the blast furnace. 











We THE ELECTRIC ARC FURNACE 


(Conclusion) 


More Production 
Per Dollar of Investment 


Increased availability results in a greater distribution 
of fixed charges, such as the power demand charge, 
investment, supervision, auxiliary services, etc. The 
new furnace controls, which maintain the arc a greater 
percentage of time and at more normal loads, have 
increased the load factor, reduced the surge factor and 
increased the power factor to further increase effi- 
ciency of operation. The new controls operate the 
electrodes faster and more smoothly to reduce the 
transfer of excessive mechanical loads upon them and 
prevent straining and breaking. They keep the elec- 
trodes out of the bath where they would be eroded 
quickly and would contaminate the charge. Mechan- 
ization has made operations easier, more consistently 
accurate and faster. 


What is Ahead 


If mechanization is carried further, as some are be- 
ginning to dream, the whole furnace operation will 
be programmed, recorded and automatically repeated. 
Can it be done? Will it be done? More fantastic things 
than this have been done before! 

It was believed that the automatic electrode clamp 
could not be made practical. Now, everyone wants it 
on his furnace! 

It was believed that electrodes could not be raised 


carbon and graphite electrodes. 





Clarksburg, West Virginia Works of National Carbon Company, 
A Division of Union Carbide and Carbon Corporation 


This is the second of a series featuring the five plants of 
the company that are devoted to the manufacture of 


The history of National Carbon Company is a 
chronology of “Firsts” — first with commercial produc- 
tion of both carbon and graphite electrodes in the early 


and lowered without reversing the electrode motors 
and that a furnace could not be controlled automatic- 
ally without the usual fur- 
nace regulator.These things 
are being done now! 

Continued exploitation of 
the inherent advantages of 
the electric arc furnace and 
continued development and 
improvement of its design 
will further promote the 
phenomenal expansion of 
its applications. 
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1900's — first to introduce each succeeding larger size 
— first with tapered nipples and with smaller nipple 
sizes—first to produce carbon electrodes up to 45-inches 
diameter and graphite electrodes up to 35-inches 
diameter. Even larger electrodes and other massive 
shapes can be made with present facilities. 
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Mixing bowls made of Crucible stainiess } 

| steel by American Car and Foundry Com- | 
pany, at its Milton, Pennsylvania plant 
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The fact is stainless steel improves with wear, for 
the more it is used the harder and smoother the 
surface becomes. And there is never any surface 
plating to wear on a stainless product, for stain- 
less steel is stainless all the way through. 


Yes, Rezistal® stainless is a natural for prod- 
ucts that must take long hard service, or that 
must resist corrosion or wear, or stand up under 
daily cleaning with strong detergents. Take, for 
example, the st.inless mixing bowls shown. 
They'll give many years of trouble-free service. 
And their smooth, sanitary surface makes them 
especially suited to the processing of baked 
goods, candy, cosmetics or chemicals. 


Be sure you take advantage of all the money- 
and time-saving qualities of stainless steel. And 
be sure you specify Crucible stainless... made 
by the country’s leading producer of special pur- 
pose steels. You'll get fast delivery of the grade 
and size you need when you call Crucible. 


C K U C : f LE} first name in special purpose steels 
Aa) stetmohog STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED + TOOL + REZISTAL STAINLESS * MAX-EL + ALLOY * SPECIAL PURPOSE STEELS 
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because of die cast 
print wheels 
L¢$O 


The mechanical brain of a Burroughs a 

Corporation business machine cannot afford 

mistakes ... every number must print in perfect EA K | (TO | hs ch ose 
alignment and be clearly legible. Helping oe g 

Burroughs provide this unerring accuracy are ne 

radially cored die cast print wheels containing 


the numbers. These small print wheels, i 

requiring machine tool precision and close is ¥ x 

tolerances, are made on KUX die casting 4] 

machines. KUX machines were chosen because 2 z a © . 

they can be depended on for casting parts of 

exacting dimensions with fine detail. Burroughs 7 (| | pe C a St I ng Ht] a C h | fl es 
says production of print wheels has increased, 

“AND A BETTER PRODUCT IS OFFERED 


MORE ECONOMICALLY.” "for production of these finely detailed parts 


The wheels are cast on the Model K-7 vertical 

type center shot machine which is specifically cert eke poten ol a 
designed for production of castings with inserts. ls Keowebe' te bore. Wetehe of estan 
Like the Model K-S, left below, both machines Ee itipaimank= i) 
are massively built to withstand the high 

pressures required to produce at high speeds 

small, solid, dense castings having hardware 


quality finishes. Write for detailed specifications. 


a. e | 
{i 
= “ aT 
MACHINE = item, Pa) 
COMPANY 7 « ” 


6725 Ridge Avenue 
Chicago 26, Ill. 
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UDDEHOLM STOCKS THE TOOLMAKER’S STANDBY 


SAE/JIC-01 (Carbon .90%, Manganese 1.20%, that same source you get Uddeholm Swedish 
Silicon .25%, Chromium .50%, Tungsten .50%, quality and Uddeholm service. 

Vanadium 30% ) is a time-tested, oil-hardening, Furthermore, you can get many other grades 
non-deforming analysis for general tool and die of tool and die steels. 
work. Uddeholm calls it UHB-46. It is available types, 
from stock in all the forms illustrated: 


The most generally used 
in an extremely wide range of sizes and 
shapes, are always on hand. Stocks are carried in 
_ UHB-46 drill rods New York, Cleveland, and Los Angeles 
. UHB-46 flat ground stock 
. UHB-46 hot-rolled bars ; . . . 
f : . IDEHOLM, 155 Ez 4th St., New York 17, N.Y. 
UHB-46 special sections UDDESIOLM, 135 Kast 4th St., Now Vark 17,5.3 
. UHB-46 hollow bars Please send me 


WANT A STOCK LIST OF UDDEHOLM TOOL STEELS? 


nt wd — 


tool steel stock lists 


And, we will deliver U HB-46 in special forgings. NAME 


With such a wide variety of sizes, shapes, and Tike 
finishes, you can make all heat-treated compo- COMPANY 
nents of a tool or die from one analysis and get ADDRESS 


them all from one source—Uddeholm. From city 


‘why | UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels New York: 155 East 44th Street, MUrray Hill 7-4575 
Specialty Strip Steels Cleveland: 3756 Carnegie Avenue, HEnderson 1-7440 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 
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X-ray of oil distributing ring for Curtiss-Wright Turbo Compound 
engine is inspected by William R. McCarthy, Radiographic Unit 
Supervisor. 
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Ted Bienick, Senior Radiographic Tech- 
nician, aligns tube head for shot of 
front main bearing support housing 

of Curtiss-Wright J-65 jet engine. 





CURTISS WRIGHT 5.65 TURBO. JET 





AT CURTISS-WRIGHT... 








Du Pont 506 N.LF. speeds handling, improves 
interpretation of jet component tests 


For jet engines producing the 
tremendous thrusts required to 
achieve supersonic speeds, cast- 
ings must be flawless. That’s why 
Curtiss-Wright, one of the world’s 
largest aircraft-engine producers, 
uses x-ray testing to check cast- 
ing quality. At the Wright Aero- 
nautical Division, tests are made 
on Du Pont Type 506 N.LF.— 
because of its easier handling and 
consistent results. 

The box-after-box uniformity of 
506 N.I.F. simplifies interpreta- 
tion of Curtiss-Wright’s test films. 
The blue base cuts eyestrain, and 
the wide latitude helps solve dif- 
ficult exposure problems. 

In the Curtiss-Wright dark- 
room, non-interleaved Type 506 is 
a big time and space saver. It takes 





up only 60% of the storage space 
required by conventionally pack- 
aged films. There’s no clutter of 
interleaving paper. Holder loading 
is faster, too—an important factor 
in high-volume production. 

Like Curtiss-Wright, you can 
speed your handling and simplify 
your interpretation by specifying 
Du Pont Type 506 N.I.F. the next 
time you order. It’s available in 
100-sheet boxes in all standard 
sizes. When you need technical 
aid, contact your Du Pont Tech- 
nical Representative or write the 
nearest Du Pont District Office or: 
E. I. du Pont de Nemours & Co. 
(Inc.), Photo Products Depart- 
ment, Wilmington 98, Delaware. 
In Canada: Du Pont Company of 
Canada Limited, Montreal. 





DISTRICT OFFICES 


...805 Peachtree Building 

140 Federal Street 

3289 N. California Avenue 

... 1033 Union Commerce Bidg 
506 Tower Petroleum Bidg 
Los Angeles 38, Calif.....7051 Santa Monica Boulevard 
New York 11, N.Y 248 West 18th Street 
Philadelphia 2, Pa 225 South 15th Street 
Export Nemours Bidg., Wilmington 98, Delaware 


N1.F.—Non-Interleaved Film, made 
only by Du Pont 


( 7 
DU PONT 


X-RAY 


PRODUCTS 


X-RAY FILM * CHEMICALS 
“PATTERSON” SCREENS 


Meuse 


Atianta 5, Ga. 
Boston 10, Mass 
Chicago 18, II 
Cleveland 14, Ohio 
Dalias 1, Texas ... 





BETTER THINGS FOR BETTER LIVING 








. » » THROUGH CHEMISTRY 


ee a 





st STAINLESS STEEL PLATES rolled to almost any size or thick- 


ness, *’’ and heavier, solid or clad, or cut to your individual 
requirements—whether rectangles, circles or special patterns. 
Large tonnage of HRAP finished plate carried in stock for 
prompt shipment. Illustration shows one of our many plate 
storage racks. 


... with a sure 


Source of Supply 


You can be sure of economy and efficiency 
when you place your order for stainless steel 
with G. O. Carlson, Inc. Skilled 

craftsmen working with the finest equipment 


produce stainless steel plates to the STAINLESS STEEL HEADS press formed or spun in a wide 


‘ . . range of sizes and gauges to ASME and Standard specifications. 
highest chemical industry standards and A portion of the stainless steel heads storage is shown above. 


deliver them to you on time. STAINLESS STEEL FORGINGS and SPECIAL PATTERNS— 
Specialized equipment provides flexibility in the production of 
flanges, circles, rings, sketch plates and other specialties cut or 
machined from plate, or forged and rough machined. 


Also STAINLESS STEEL BARS and SHEETS (No. 1 Finish) 
Write for Carlson Weekly Stock Lists. 
Call on us for complete information 
about Carlson's services in stainless steel. 


Stainless Steels Exclusively 


ARLSON, nx 


Plates « Plate Products « Forgings « Bars « Sheets (No. 1 


TKORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 
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Today ° * * competition-minded 


manufacturers on all sides are finding logical 
new reasons to use more and more aluminum 
sheet products. Aluminum’s ready workability, 
corrosion resistance, strength, ease of welding 
and joining, and the way it lends itself to sur- 
face finishes of distinction—all very often 
combine to make it first choice in metals. 

Revere can supply you, not only with a full 
line of aluminum sheet products, but with 
aluminum tube, extruded products, electrical 
bar, forgings and rolled shapes of the finest 
quality. Added to these are Revere’s renowned 
copper and brass products which have been 
staples of American industry for more than 
100 years. 


REVERE KNOWS ITS A-B-C’s 


AlUMinn 8 Rass 


Why not add the Revere A-B-C’s to your 
own alphabet of manufacturing knowledge 
and experience? Call Revere NOW. Revere 
Copper and Brass Incorporated, Founded by 
Paul Revere in 1801, Executive Offices: 230 
Park Avenue, New York 17, N. Y. 








How to make duplicate 


stainless steel parts economically 


Make them out of ENDURO Stainless Steel Cold Drawn 
Bars. Then you get high production rates from your auto- 
matics, plus all the high physical and chemical properties 
you want from stainless steel. 


Here’s how one manufacturer does it: Edward Valves, Inc., 
East Chicago, Ind., makes a new MUDWONDER Valve 
used in the oil fields. It must have high resistance to corrosion and long life. 


Valve stems are made of ENDURO Cold Drawn Types 410 and 416. 
And Edward methods engineers say they get good production for 
these reasons: 


1. High speeds and feeds can be used 
2. Surface finish is excellent 
3. Tool life is longer, down-time for re-grinding is less 


You can have these same advantages in your stainless steel parts, by 
specifying ENDURO Cold Drawn Bars. And Republic metallurgists will 
be glad to help you choose the right grades for best production on 
your present machines. Write to: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


A ASTAIntessisteed 


é 
Saget: 


Other Republic Products include Carbon and Alloy Steels — Titanium — Pipe, Sheets, Strip, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Westinghouse Presents: 








FUN NUS BNP 
-Westing 





Industrial Fluoroscopy 


Cheaper, Faster 
Internal Inspection 


Westinghouse has lifted the curtain on its newest aid 
to industry: INDUSTRIAL FLUOROSCOPY, a 
twelve-page color booklet that explains and illustrates 
the uses of fluoroscopy for non-destructive internal 
inspection. 

INDUSTRIAL FLUOROSCOPY carries full infor- 
mation on the three methods of fluoroscopic testing: 
General Fluoroscopy for gross detail, High Bright- 
ness Fluoroscopy for medium detail and High Defini- 
tion Fluoroscopy for fine detail. In addition, INDUS- 
TRIAL FLUOROSCOPY explains and illustrates the 


you CAN BE SURE...1F ITs 


Westinghouse 


Fluorex Image Amplifier —a useful accessory that 
may be used with any of the above methods to inten- 


sify image brightness more than 200 times. 


If you are looking for a practical, economical way to 
solve your internal testing problems, send for this 
descriptive booklet today. Fill in and return the cou- 
pon below, or call your local Westinghouse X-Ray 
representative. 


i 

8 Westinghouse Electric Corporation 
8 3=Industrial X-Ray, Department 0-93A 
& 2519 Wilkens Avenue 

& Baltimore 3, Maryland 
w 
4 
J 


Yes, I am interested in INDUSTRIAL FLUOROS- 
COPY! Please send me my copy 


Company. . 
Address... 


City... Zone State 


5-08293A 
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TUBING BY SUPERIOR SAVES 33% 
on production cost of Autoclave covers! 


Shown here is the Magne Dash* autoclave, a “dash 
pot” used to test physical and chemical properties 
of materials under high pressures. 

The Magne Dash cover now costs far less to 
make than it used to, For in redesigning it, Auto- 
clave Engineers, Inc., Erie, Pa. found that Superior 
cold drawn Type 316 stainless steel tubular com- 
ponent gave them amazing economies. Savings 33%. 

Originally, 2’ stainless steel forgings were used 
in the Magne Dash cover. These had to be machined 
and deep drilled—time-and-money consuming oper- 
ations. Superior tubing eliminated this expensive 
work and reduced scrap loss almost to zero! At the 
same time, minimum yield strength was raised from 


about 40,000 psi to 100,000 psi. And Autoclave 
Engineers found Superior tubing easy to thread, 
easy to clean and unusually resistant to corrosive 
catalysts used in testing. 

If you have a problem in high pressure process- 
ing—or any other problem that involves tubing— 
call on Superior. We make a specialty of fine tubing 

in special shapes and sizes—and in more than 55 
analyses! Out of our long experience, you are sure 
to get the answers you want. Tell us about your 
current production problem. Send for our free 
Catalog Section 20 on stainless steel tubing 
Superior Tube Company, 2008 Germantown Ave., 


Norristown, Pennsylvania. "Licensed by Standard Ov Company 


Indiana) US Patents 263109) and 766/934 


Round and shaped tubing available in Carbon, Alloy and Stainless Steels; Nickel and Nickel Alloys; Beryllium Copper; Titanium: Zirconium 


Syoarir file 


up to 2%" 0.0 


The big name in small tubing 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. * RAymond 3-133] 
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Certain analyses in light walls 
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Alloy Wire, 
FRRod and 
Strip... 


i 
it 
ili 


tf 


Design Engineers are taking advan- 
tage of the outstanding mechanical 
and electrical properties and excel- 
lent formability of Alloy Wire, Rod 
and Strip. Results: Better products, 
WOVEN WIRE PRODUCTS smaller and lighter products, prod- 
ucts that are more corrosion-resistant, 
more heat-resistant, more attractive 
—and more economical. 

Alloy Metal Wire Division can 
supply you with high quality wire, 
rod and strip in Stainless Steels, 
Nickel Alloys and Electrical Resist- 
ance Alloys. Why not put these ver- 
satile materials to work for you? 





SEND 
FOR FREE 
HANDBOOKS 
TODAY 


WIRE FORMS 


) 


/ >» <=> ALLOY METAL WIRE DIVISION 
Z Cc: H. K. PORTER COMPANY, INC. 
Z- 


cP of Pittsburgh 
F 4 PROSPECT PARK, PENNSYLVANIA 
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TRICHLORetuvcene 


METAL DEGREASING GRADE 


GET FAST DEGREASING AND SAVE MONEY 
with NIALK’ TRICHLORetnytene 


(Nonflammable, stable, completely reusable) 


In terms of low cost and quick action, you'll find Nialkk TRICHLOR- 
ethylene beats anything yet for leaving metal parts clean, warm and 


dry, ready for surface treatment. 


Take Nialk TRICHLORethylene’s low boiling range for 
example. It is 86.6° C—87.8°C, based on standard ASTM 
tests. That means quick vaporization. Together with 
its low specific heat (less than 14 that of water), you'll 
have a solvent that really cuts fuel costs. 


You'll save money on Nialk TRICHLORethylene’s high 
vapor density too, (4.5 times that of air) because a 
proper level will be maintained at all times in the de- 
greasing machine. Result: more efficient cleaning with 
low solvent loss. 


Nialk TRICHLORethylene is nonflammable at room 
temperature. There is no worry about fire when you 


take the ordinary precautions required in the handling 
of any chlorinated hydrocarbon. 


Nialk TRICHLORethylene is stable and completely re- 
usable. And whether you use a carload or a drum, 
there’s no extra premium for TRICHLORethylene’s 
top quality. 


Try Nialk TRICHLORethylene for your degreasing oper- 
ation. On tough jobs like waxes, oils, tars, gums and 
even metal chips, you'll find it does the job quickly, 
thoroughly, safely and economically. We’ll be happy 
to send you further information in terms of your own 
application. 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, New York 


NIALK Liquid Chiorine + NIALK Caustic Potash - 


NIALK TRICHLORethylene - 
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NIALK Carbonate of Potash + 


NIALK Paradichlorobenzene + NIALK Caustic Soda 


NIAGATHAL® (Tetrachloro Phthalic Anhydride) 
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DIMENSION CHEMICAL ANALYSIS 


Crucible ACCUMET investment castings 
for dimensional and metallurgical accuracy... . 


This intricately shaped aircraft instrument 
part had to be held to rigid specifications both 
in size and in chemical analysis of the steel. 
That’s why Crucible ACCUMET® precision 
castings were used. For Crucible’s lost wax 
method of casting, and its long experience as 
the country’s leading producer of fine special 


purpose steels, combine to bring you accurate 
castings of the highest quality. But the two 
tables shown below actually tell the story bet- 
ter than words can. They show how closely 
ACCUMET castings are held to original speci- 
fications. 

The next time you have a job where quality 
and close tolerances are needed, be sure to in- 
vestigate the advantages of ACCUMET pre- 
cision castings — call Crucible. 


first name in special purpose steels 


Fore) steelmaking  ACCUMET INVESTMENT CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * ALLOY © MAX-EL * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Lid 
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AUTOMATIC FORGING MACHINES! 


This is the largest high-speed automatic cold-forming machine yet built, and larger ones 
are in the works. 


Using !-1/2-inch diameter coiled hot-rolled stock, this 200,000 pound machine, designed 
and built by NATIONAL, automatically produces 40 clean, accurate parts per minute! 


Through the years we have teamed up with industry on many novel automatic hot and 


cold forging installations — for making a wide variety of fasteners, automotive and air- 
craft components, and other parts. 


If you need to make metal parts faster, stronger and at lower cost, let us work with you- 
Send us your prints and samples, or better yet, visit us. No obligation. 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 





DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES * REDUCEROLLS * COLD NEADERS * BOLTMAKERS © WUT FORMERS * TAPPERS * NAILMAKERS 


Hartford Detroit Chicago 


nS | ame te ee een ee = 





METAL PROGRESS; PAGE 78 





DP FEE 


eeeveeeseeaaa 


The shape of things to come... 


BRIDGEPORT ALUMINUM EXTRUSIONS 


Future- minded designers and 
manufacturers are looking more 
and more to extruded aluminum 
shapes for structural, architectural 
and industrial applications. 


And no wonder, for extrusions per- 
mit almost endless design possi- 
bilities. They’re also a real econ- 
omy potential, since they simplify 
production and eliminate ex- 








pensive machining and assembly 
operations. 

These advantages can work four 
you—either to improve your pres- 
ent product and lower its produc- 
tion costs, or in new applications 
and experimental work. 

In either case, you'll benefit by call- 
ing Bridgeport. Because we have 
our own integrated tooling and die 














shops, the cost of custom designs is 
relatively low. Experienced pro- 
duction personnel and the very 
latest in quality control, testing, 
and research equipment assure 
highest quality extrusions pro- 
duced to aircraft standards. 


For more information on the profit- 
ability of using Bridgeport extru- 
sions or for technical assistance in 
solving your design problems, get 
in touch with Bridgeport. You'll 
find a sales office near you. 


mace 


BRIDGEPORT BRASS 
COMPANY 


ALUMINUM DIVISION 
BRIDGEPORT 2, CONN. 
Sales offices in Principal Cities 
Conveniently Located Warehouses 


This extrusion press—one of 16 at Bridgeport 
Aluminum—has ao capacity of 5,500 tons. Any 
alloy now being extruded can be supplied. 


Every production step is subject to strict quality 
control at Bridgeport Aluminum. This spectroscope 
detects alloy elements as low as 0.001 per cent. 


BRIDGEPORT ALUMINUM 
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Mills at Bridgeport, Conn., 
indianapolis, ind., and Adrian, Mich. 










Thousands of tons of certified alloy steel in 1698 
different sizes, shapes, analyses and conditions 
await your call at Ryerson. New leaded alloys 
are on hand in three different carbon ranges. 
Standard analysis steels are supplemented by 
a wide range of aircraft quality alloys. No mat- 
ter what your alloy requirement, you can de- 
pend on Ryerson for quick delivery of highest 
quality steel. 

You won’t need to check or test your depend- 
able Ryerson alloys before you use them because 
every bar has been spark tested and identified 
with its own heat symbol—every heat has been 
hardenability tested for you as part of an 8- 
step quality control plan. And should problems 
of application or fabrication arise, Ryerson al- 
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Aimed right at your alloy needs 


the world’s largest alloy steel stocks 





loy metallurgists will gladly put years of prac- 
tical experience to work for you. 

No order is too large to fill from stock, no 
order too small for quick personal service—so, 
next time you need alloy steel call your nearby 
Ryerson plant. 





PRINCIPAL PRODUCTS 





CARBON STEEL BARS — Hot 
rolled & cold finished 


ALLOYS —Hot rolled, cold fin- 
ished, heat treated 
STAINLESS — Allegheny bars, 
plates, sheets, tubes, etc 


TUBING — Seamless & welded, 
mechanical & boiler tubes 


STRUCTURALS — Chonnels, 
angles, beoms, etc 


PLATES — Many types including 
Inland 4-Way Sofety Plate 
SHEETS —Hot & cold rolled, 
many types & coatings. 


MACHINERY & TOOLS — For 
metal fabrication. 





=> RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ¢ BOSTON © PHILADELPHIA © CHARLOTTE, N. C. © CINCINNATI ¢ CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE ¢ ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE ¢ SEATTLE 











The 


A. S. M. of Tomorrow 


From the report of William H. Eisenman, 


Secretary of the American Society for Metals, 


presented at the annual meeting of the So- 


clety, Palmer House, Chicago, Nov. 3, 1954. 


AM deeply grateful for the distinguished 

honor the members of the American 

Society for Metals have bestowed upon 
me in electing me for the 19th consecutive 
two-year term as your Secretary. The 36 
years already served have prepared me, I 
feel, to take a look into the metallurgical 
world of tomorrow—and, from my expe- 
rience and my faith in the future of the 
A.S.M., to present to the Board of 
Trustees and to the membership a plan of 
progressive, dynamic expansion and prog- 
ress safely within A.S.M.’s_ splendid 


economic capacities. 

So, if I may have your indulgence for a 
few minutes, I will unfold to you the new 
fields of activity the Society is prepared to, 
and, in my humble judgment, should, 
enter. Here is a forward look towards the 
American Society for Metals of Tomorrow. 


NE MAY state there are two paths of 
future action open to the American 
Society for Metals. Here they are: 

1. To continue and improve if possible 
(and it undoubtedly is) the services that 
are at present provided for its 24,000 mem- 
bers. While such an operation may seem 
satisfactory at the present time, and while, 
in some places, the present services of the 
A.S.M. have called forth commendations, 
nevertheless such a path presents an un- 
inspiring program. It will never fire the 
members of the Society to great zeal in its 
behalf but will create, I believe, a contented 
staff of employees who will be satisfied to 
carry on in the same old manner, in the 
same old channels. 

If such a complacent scheme of action 
were established, the members would un- 
doubtedly soon see the A.S. M. fall into a 





cut-and-dried rut so frequently observed in 
other groups—that of being happily sat- 
isfied and, even with a feeling of pride, 
doing the same old things in the same old 
way, year in and year out. 

2. The other possible path of action for 
the Society would lead with vigor and 
dynamic progress to new and increased 
activities to service and serve the engi- 
neering field of the great metal industry. 
The A.S. M. would then soon take its place 
as the greatest engineering and educational 
force of its time. It would again show and 
lead the way to progress. 

As I view the A.S.M. of Tomorrow, I 
cannot imagine a decline or leveling off of 
its activities. The A.S.M. has never been, 
and I’m sure never could be, a “status quo 
organization”, but it will be and should be 
an “A. S. M. On The March’. To me there 
seems to be but one choice: 


“Let Us Have Faith— 
Let Us Move Forward!” 


However, the final decision does not rest 
with me, but with all my colleagues of the 
Soard of Trustees of the American Society 
for Metals. I grant it is my privilege and 
duty to present for their consideration and 
final decision the broad field of possible 
future activities of the society as I see them. 

The Board of Trustees and all the Past 
Presidents have quite some time ago been 
given my views on the future of the A. S. M. 
They received my recommendations quite 
cordially and have unanimously approved 
the first two, and are giving study and 
consideration to the other three. Plans for 
placing the first two proposals in operation 
are under way. 


We all know that tomorrow comes very 
quickly. Therefore, it is important that 
any progress and advancement planned for 
now and in the near future must have the 
reserve capacity for the A.S. M.’s future 
needs. 

So, here begins my word picture of 


The A.S. M. of Tomorrow 


NE SHOULD NOT be so busy and 
QO occupied with present activities that 

he fails to recognize the dawn of a new 
day with new possibilities for increased 
service and the need for an alert and for- 
ward look. 

I would not for a moment have you feel 
that the thoughts expressed on the pro- 
jected activity here unfolded represent the 
last word in just how and when they might 
be placed in operation. The real purpose 
I have in mind now is to present the broad 
picture of great possible future usefulness 
of the American Society for Metals, not to 
give minute details of its operation, but to 
show how all the projected activities dove- 
tail into a picture of tomorrow. 

The American Society for Metals of To- 
morrow, as | foresee it, will be a gradual 
progression from one phase of accomplish- 
ment to the next, an evolution springing 
from the present firm and substantial base 
of service—a base created through 36 years 
of growth and advancing preparation for 
the tremendous opportunities that should 
now be attacked with vigor and compre- 
hension. 

And here, are the phases of the recom- 
mendations and proposals I make, with a 
fuller discussion of each to follow: 


1. The erection of an adequate new headquarters building (with- 


in two years). 


2. The creation of a division of the A. S. M. to be known as the 
Metal Engineering Institute (in operation within two years). 


Seminars (within three years). 


3. The creation of a division to be known as A. S. M. Metallurgical 


4. The creation of a division to be known as the A. S. M. Metal 
Research Laboratory (as soon as practica!!). 

5. The creation of a division of the A. S. M. to be known as the 
Metal Science University (to follow the Research Laboratory). 





New Headquarters Building 


WISH to present first a few facts about 
| a new headquarters building. 

The necessity for a new headquarters 
building, as well as a new location, has 
already been recognized and approved by 
the Board of Trustees. The present quarters 
at 7301 Euclid Ave. in Cleveland are exter- 
nally and internally attractive but inade- 
quate in size and undesirable as to loca- 
tion, due to business neighbors, the sur- 
roundings, and also the personal safety of 
employees and property. Also, the present 
site and buildings are economically un- 
sound. 

The site and headquarters building fund, 
including the appropriations already made, 
and exclusive of all other assets of the 
Society, now total $500,000, and it is ex- 
pected that by the time the building loca- 
tion and plans have been approved, the 
fund will total more than one million dol- 
lars. A committee is now actively searching 
for a site, either within city limits of Cleve- 
land or in a suburban area which would 
be easily accessible and where the value of 
the land has not been inflated, but has every 
prospect of a very substantial increase in 
value. 


A. S. M. Metal Engineering Institute 


FEINHE SECOND step in the March of 
I iaetaltersical Progress is the creation 

of a division of the American Society 
for Metals to be known as the A.S.M. 
Metal Engineering Institute. I am pleased 
to report that this forward-moving activity 
has already received the unanimous ap- 
proval of the Board of Trustees. 

Metal Engineering Institute is the tenta- 
tive name that has been assigned to that 
division of the Society which will have 
control of the preparation, manufacturing, 
presentation and administration of the 
Educational Courses now being written by 
carefully selected high authorities on the 
41 metallurgical and metals engineering 
subjects so far scheduled for production. 

Work on these Educational Courses has 
been in progress for about a year, during 
which time the invited authors prepared 
extended outlines of each of the 15 chapters 
of their course. After conferences with 
each author in Cleveland to discuss his out- 
line and the general form for presentation 
of the subject material, 38 of the 41 subjects 


are now being written and will be completed 
within 12 months. The authors have been 
enthusiastic about the entire plan and have 
been most happy to cooperate in this out- 
standing educational activity. Consequent- 
ly, it is hoped that within 18 months, the 
Metal Engineering Institute should be 
ready for presentation of the 41 Educa- 
tional Courses to be used for 

1. A.S. M. Chapter Educational Courses. 

2. In-Plant Training. 

3. Correspondence 

Courses. 

1. The A.S.M. Chapter Educational 
Courses—A Chapter will be able to select 
the lessons (three to six or more) of great- 
est interest to its members. This will give a 
Chapter greater flexibility in the selection 
of subjects, since it relieves the lecturer of 
the necessity of preparing lesson material. 
The committee could select a group of 
lecturers from one A.S.M. Educational 
Course, or (since each of the 15 lessons in 
a course is a complete unit) the committee 
could select individual lectures (lessons) 
from a number of courses. The availability 
of these educational courses will greatly 
increase the educational activities of the 
A.S.M. Chapters, give them an oppor- 
tunity for greater service, and enhance the 
Chapters’ local stature in many ways. 

2. In-Plant Training—We are all aware 
of the great extent to which this type of 
training is being sponsored and the impor- 
tance attached to it by the metals producing 
and fabricating industry. While some of 
the larger companies are staffed to do this 
in-plant training, there are literally thou- 
sands of plants that either do without it, 
or must depend on an outside source for 
this service. And where, one might ask, 
would they be most apt to turn, but to the 
A.S.M., the Engineering Society of the 
Metals Industry? 

3. The Correspondence (Home Study) 
Courses—The “typical” student will be a 
young man, possibly between the ages of 
24 to 31, married, a high-school graduate 
who went into Service, then to work, and 
is at present employed in the metals indus- 
try, either in production, fabrication, test- 
ing, or in some specialized investigation 
(such as corrosion, high-temperature alloys, 
and so on). The type of metal industry in 
which he is engaged will vary from the 
manufacture of earth-moving machinery 
to airplanes, from transportation to con- 


(Home Study) 





struction, from steel mills to automobiles. 
This individual may be a young man in any 
type of manufacture using metal; a man 
who wants to and should know more about 
the material or process with which he is 
working, and why it performs the way it 
does. The American Society for Metals’ 
courses will supply that information. 

The great number of individuals em- 
ployed in all branches of the metals industry 
represents a large percentage of the total 
number employed in the national economy. 
(The metals industry is about 50% of the 
present economy). Consequently, the field 
for home study courses is large—almost 
unlimited. The opportunity to engage in 
self-study and self-improvement will un- 
doubtedly have a great appeal for those 
young men whose ambition and education 
will play a very important part in their 
future. 

It is reported that some two million 
Americans are now paying more than $40,- 
000,000 each year to study everything from 
budgetary control to blue print reading. 
Enrollment is up 15% over 1952. Today 
there are more than 40 accredited institu- 
tions belonging to the National Home Study 
Council, yet only two of which together 
offer four courses in metallurgy! These 
courses are broad and all-inclusive, and 
will have no similarity at all to the A. S. M. 
courses which break down the general 
courses they offer into over 40 different 
special subjects or divisions. 

Training supervisors for large corpora- 
tions generally recognize the value of home 
study. Some firms have contracted with 
training institutions to take over part of 
their load. 

Today, educators in most schools of the 
country recognize the need for such off- 
campus training, since there are currently 
more students enrolled in home study 
courses than in all the universities, col- 
leges, professional and vocational schools 
combined! 

The Metal Engineering Institute will be 
self-supporting and should in a very limited 
time of operation, return many times the 
modest cost incurred in the preparation, 
production and presentation of the courses. 

Because of the outstanding reputation of 
the authors, their grasp of the aims, ideals 
and purposes of each educational course, 
their acquaintance with the vast group in 
the metal industry these courses are to 


serve, I am more than safe in predicting 
that this division of the A.S. M. will soon 
grow into the most widely known, recog- 
nized and appreciated activity of the 
Society, fulfilling an important function in 
and for the metals industry, a service that 
will become the most valuable and con- 
tinuing asset we have. 


A. S. M. Metallurgical Seminars 


rWNHE THIRD step in the program is the 

A.S. M. Metallurgical Seminars. These 

seminars will present, continuously 
throughout the year, intensive one-week 
and two-week institutes for discussion and 
study at an advanced educational level of 
important and current phases of metallurgy 
and metals engineering. For these seminars 
will be assembled the top scientists and 
specialists in the field under discussion. 
They will constitute informal discussion 
groups devoted to individual metallurgical 
problems, as well as refresher courses in 
metallurgical procedure. 

Seminars are becoming increasingly im- 
portant in providing opportunities for 
members of organizations to meet together 
to exchange information, solve common 
problems, make decisions, bring to partic- 
ipants the results of study and experience 
in the field under consideration, together 
with practical application to specific prob- 
lems. Attendance at these seminars will be 
limited to insure maximum attention to 
individual needs. 

The A.S. M. Metallurgical Seminars will 
be in session throughout the year (not con- 
fined to the few summer months) and will 
thus afford a gathering center or forum 
where metallurgical problems and new 
information on metals engineering will 
always be the prime topic for conversation 
and study. 


A. S. M. Metal Research Laboratory 


HE NEXT new project for the Amer- 
ican Society for Metals, in line with a 
policy of dynamic expansion, should be 
the establishment of a metal research 
laboratory. Properly organized and direct- 
ed, it would fill an area now unoccupied 
and perform important functions now 
neglected, yet of great importance to Amer- 
ica’s metallurgical advance. 
At present, laboratories in and for the 
metals industry may be roughly subdivided 
as follows: 





1. Laboratories in the individual plant 
or in a central location of one corporation. 

2. Governmental laboratories, such as 
those of the Bureau of Mines, National 
Bureau of Standards, Atomic Energy Com- 
mission, and at the Army Arsenals. Essen- 
tially these are the same as category No. 1 
above. 

3. Commercial testing laboratories, 
many of which are doing some development 
work. However, in metallurgy these are 
largely confined to inspection and represen- 
tation. 

4. University and endowed (or self- 
supporting) research institutes, whose work 
is principally an extension of that listed in 
categories No. 1 and 2 upon well-defined 
problems beyond the manpower or instru- 
mentation available in the sponsor’s own 
laboratory. 

5. Laboratories for fundamental re- 
search, of which there are not very many— 
although there is a very good example in 
the University of Chicago’s Institute for 
the Study of Metals. 

Such a review, even though very brief, 
indicates one important field now all but 
completely neglected. Categories No. 1, 
2, 3, and 4 work on ad hoe or practical 
problems of limited scope, designed to 
benefit a limited public. 

Category No. 5 is working at the 
advanced frontiers of knowledge. 

The gap between these two represents 
the field for the A.S.M. Metal Research 
Laboratory—namely, industrial problems 
in metals of widest generality, useful either 
to the whole metals refining industry, or to 
the whole heat treating industry, to the 
whole super-power industry, and so on. 
Since there is nothing like it in America 
now, one would have to go abroad to find 
parallels of laboratories studying the main 
problems of whole industries, such as the 
British Non-Ferrous Metals Research Asso- 
ciation, the French Iron and Steel Research 
Institute (IRSID), Centre Technique des 
Industries de la Fonderie, or the Swiss 
Watch Industry’s Central Laboratory. In 
the United States we might have to go back 
as far as the 1920’s and cite A.S. M.’s Past 
President Charles Herty’s study of open- 
hearth steelmaking processes at the Pitts- 
burgh Station of the Bureau of Mines, 
financed by practically all the firms in the 
steel industry. In all these examples much 
work is done in the cooperating plants, thus 


avoiding installation of heavy equipment 
of mill type. 

In brief, an American Society for Metals’ 
research laboratory—with the objective of 
solving general problems concerning the 
use, and improvement and application of 
metals in American industry—would not 
be competing with existing effort, but would 
in fact fill a great gap in American metal- 
lurgical research. 

When such an A.S.M. Metal Research 
Laboratory becomes a working organiza- 
tion it would naturally attract the type of 
problems it is equipped to handle. Un- 
doubtedly it would be called upon, not only 
to serve the metals industry. but case of 
emergency, may well serve the nation. 

While the scale of activities in the A. S. M. 
Metal Research Laboratory would largely 
depend on the number of research pro- 
grams devised by the laboratory director, 
it could also receive direct support from 
the American Society for Metals Founda- 
tion for Education and Research, and from 
the American Society for Metals itself. 


Metal Science University 


ITH THE A.S. M. Metal Engineering 

Institute, the Metallurgical Seminars 

and the Metal Research Laboratory in 
operation, the fifth phase of my proposal 
follows qs a natural sequence-—-the creation 
of a division of the A. S. M. to be known as 
the Metal Science University. 

The top metal scientists, engineers and 
researchers will be attracted to and become 
a fixed part of this great assembly of metal 
men. Their teaching talents and instruc- 
tional abilities will be fully made use of in 
the classrooms and laboratories of the 
University. 

Differing from other institutions, it will 
offer courses in metal science only, begin- 
ning with the third year students and con- 
tinuing through the post-graduate studies. 
Special care will be given to the training of 
research workers so the graduates may 
help fill a void that is now developing. The 
graduates should also be capable of going 
immediately into industry and head a re- 
search department, having had training in 
management and research planning. 

I have unfolded my view of The A.S. M. 
of Tomorrow. It is not a hastily conceived 
plan, but one towards which the Society 
has been moving for many years. This for- 
ward looking program is no small plan, yet 





it is logical and can readily be carried to 
full fruition if only you have the will and 
faith to go forward. 

While I am pleased to be the author of 
this expansion program, it is by no means 
a one-man operation, nor is any one man 
essential to its gradual accomplishment. 
There are hundreds of live, energetic and 
capable individuals who recognize that the 
A.S. M. should not rest on its reputation, 
however good it is, but must look forward 
and advance forward, who can easily take 
the formula presented here and, with the 
assistance of all A.S.M. members—the 
world’s largest group of metal scientists 
and engineers—reach the highest peak of 
usefulness and service to the metals indus- 
try. 

If I have expressed my thoughts clearly, 
you have recognized how this Metal Science 
Center has grown and expanded in a logical 
progression—each activity an advance on 
the frontier of increased educational activ- 
ities; each one a new service for a great 
primary industry. 

You have already visioned with me the 
extensive acreage necessary to comfortably 
accommodate and house the extensive build- 
ings which this progressive expansion of 
the society will require. 

You have recognized, I am sure, that as 
the present A.S. M. has been successful in 
giving extensive service to its members at 
a minimum cost and has, at the same time, 
created a firm financial structure, The 
A.S.M. of Tomorrow, as I have outlined 
it, will continue as a_ successful, self- 
sustaining organization, with all divisions 
helping one another so that in a smooth 
operating Society the net result can only 
be a continuous and increasing service by 
all of the divisions of The A.S.M. of 
Tomorrow. 


Make No Little Plans 


COMMEND this program to you. It is 
iT no little plan. I hope you believe, as I 

do, with the eminent architect Daniel 
H. Burnham who said: 


“Make no little plans; they have no 
magic to stir one’s blood and probably 
themselves will not be realized. Make 
big plans; aim high in hope and work, 
remembering that a noble, logical 
diagram once recorded will never die, 
but long after we are gone will be a 
living thing, asserting itself with ever 
growing insistency.” 


Remember; let A.S.M. make no little 
plans! Let A.S. M. make only big plans, 
realizing that vision is indispensable to 
progress. I have presented this diagram 
of The A. S. M. of Tomorrow so that it may 
be recorded and made a part of the official 
record. 

You, the members of the Society, and 
the Board of Trustees, and all of us can fill 
out that diagram in every phase—and when 
it is completed, it will be a more finished 
and successful achievement than could 
possibly be created by a word picture of 
the most glowing eloquence. But to create 
and accomplish, we must have faith in the 
American Society for Metals as an instru- 
mentality through which all of us, recog- 
nizing that the security and welfare of our 
civilization depend increasingly on the 
advancement of scientific knowledge, will 
have an opportunity to serve humanity, our 
industry, and our country. 

Hear A.S. M.’s call to greater service. 

If we listen and hear the call, 

And answer with a will and determina- 
tion, 

No barrier can halt the progress of The 
A.S.M. of Tomorrow. 
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Continuous Melting and Casting—Bit by Bit 


ae SEEMED strange to the Editor to find a 
steelworks in a boiler factory. Of course “boiler 
factory” doesn’t exactly describe the M. W. Kel- 
logg Co.’s huge plant in Jersey City, where all 
sorts of pressure vessels, power plant, chemical 
and refinery equipment are made. Nevertheless 
here is where a whole series of developments 
have been made by R. K. Hopkins, culminating 
in an Electric Products Dept. which produces 
ingots of jet engine alloys, leaded stainless steels, 
toolsteels to size and analysis as ordered. 

The whole thing originated at least 30 years 
ago when the petroleum industry started using 
“sour” crudes. Before that, a still would be made 
of firebox steel and an eighth-inch added for 


five years of corrosion. Sour crudes changed all 
that; allowances for corrosion grew and grew 
until slabs 6 in. thick were demanded — past the 
limit of forge welded seams, then used, Hopkins 
(then director of research) decided that the 
situation could be met by plain steel of moderate 
thickness—enough to carry the pressure —clad 
with a relatively thin layer of corrosion resistant 
alloy; but how to make this composite plate, with 
layers thoroughly bonded together, was another 
thing again. 

It was solved with characteristic boldness. A 
carbon steel slab was set on end and a trough- 
like mold fixed on one side of it. Into the thin, 
channel-like cavity between slab and mold played 
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several welding heads, using consumable elec- 
trodes of proper analysis. These were moved con- 
tinuously to and fro, so the slot would be gradu- 
ally filled to the very top, whereupon the mold 
would be removed and there was a composite 
ingot ready for the plate mill. (This process, by 
the way, has been used for 14 years by Allegheny 
Ludlum Steel Corp. for its “Pluramelt” stainless- 
clad sheet. ) 

This scheme is not quite so simple as it ap- 
pears. It is relatively easy to get enough heat 
through the electrodes to keep the top of the 
rising pool of metal molten, but auxiliary non- 
consumable electrodes playing on this pool were 
needed to raise its surface horizonally to the very 
edge and fuse it into the slab’s surface. Likewise 
an extensive study of protective slags had to be 
undertaken. 

Once 
they in turn became the basis of a ve ry popular 
method of “hot topping” ingots of toolsteels and 
other specialties. 


these auxiliary problems were solved, 


Editor at 
Latrobe Steel Co.’s plant a couple of years ago, 
each squat square ingot of toolsteel, after teem- 
ing, is covered with a powdery conductive slag, 
and an electric arc struck between water-cooled 
electrode and hot steel below. (Each of the 30 
molds is served by its own Lincoln arc welding 
generator.) Energy from this source keeps some 
of the metal molten, without using refractory hot 
tops, and thus any pipe is satisfactorily fed. 
These two commercial developments obv iously 
held the essentials of a third —at least so Hopkins 
told himself and the Kellogg management. This 
is an “electric ingot process”, wherein the entire 
ingot is formulated through an electric are. A 
coil of low-carbon strip steel, perhaps 3 in. wide 
by 1/16 in. thick, is fed through a set of tube- 
forming rolls; the resulting tube is the electrode. 
The are from its end is submerged in a 4-in. layer 
of molten slag, and the other ingredients for the 
required analysis (such as nickel shot, crushed 
ferrochromium and ferromolybdenum) are fed 
through the tubular electrode directly into the 
focus of heat. 


As observed by the 


The water-cooled ingot mold is 
lowered gradually in synchronism with the rolls 
which form the electrode and with the alloy 
metering devices so the elevation of the liquid is 
A thin, uniform layer of slag 
freezes against the mold wall; this “egg shell”, as 
the workmen call it, is the real mold. Ingots up 
to 12 in. déameter, short or long, can be made in 


held constant. 


additional 
heat from auxiliary electrodes (nonconsumable ). 


this way; larger diameters require 


Production may be changed to ingots of another 
METAL 
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analysis merely by resetting the alloy metering 
devices and the electrical controls. In fact, transi- 
tion pieces from Cr-Mo steel to stabilized 18-8 
have been made by starting a small ingot with 
the low analysis and then gradually adding 
nickel and chromium. Nickel-base alloys obvi- 
ously use nickel strip for the electrode. Capacity 
of a single machine is 30 lb. per hr.; electrical 
consumption is 1000 kw-hr. per ton (compared 
with 800 for good arc-furnace practice ). 

At first thought, the metal from such a machine 
would be expected to be anything but uniform 
However, Hopkins says that variation in chemis- 
try, edge to center, end to end, and ingot to ingot, 
is not much more than the analytical accuracy. 
Apparently alloying is practically instantaneous 
and comple te; solidification follows a short time 
thereafter, exactly in step with the metal coming 
into the system. Furthermore, such nonmetallics 
as exist are so thoroughly dispersed that sectioned 
and etched forgings show none of the character- 
istic fiber or flow lines. Better, directional prop 
erties are remarkably uniform, and elongations 
(ductility) of metal originally at the axis of the 
ingot are remarkably high. No segregates also 
make for better machinability. 

Mr. Hopkins, you have something there! 


A Thought on the Oppenheimer Case 


“The Republic,” said the revolutionary judge 
who condemned Lavoisier to the guillotine, “has 
no need for learned men.” 


Searching the Literature 
Automatically 


With W.H.E. and M.R.H. (shop talk for Wm 


H. Eisenman, secretary of the American Society 
for Metals, and Marjorie R. Hyslop, editor of the 
@ Review of Metal Literature) to Battelle 
Memorial Institute in Columbus and a long pow 
wow about the mounting cost of keeping abreast 
of scientific literature. Walter Crafts of Union 
Carbide & Carbon’s research laboratories was 
also there and he believes that entirely too much 
time is now required to search the literature 
when a new metallurgical problem arises 
Furthermore, an adequate job requires a man of 
broad experience if he is to recognize interrela 
tionships of topics and important auxiliary items, 
but since the undoubted future trend is toward 


research personnel of lower age (and narrower 





experience ), some means must be devised where- 
by searches can be made by machine of cards 
or tape on which the citations are coded in such 
a way that synonyms and collateral items will 
be spotted by the machine itself. 

Clyde Williams, director of Battelle, pointed 
to another almost-criminal waste in valuable 
man-hours and duplication of effort in labora- 
tories both in the U.S. and Europe where similar 
or overlapping library searches are made—a 
waste which could be avoided if a central de- 
pository of coded cards were available, well ad- 
vertised, and widely used. A long step toward 
meeting this situation is being taken by Battelle. 
Working in conjunction with manufacturers of 
automatic electronic machines, Battelle is devel- 
oping systems for analyzing, coding, and search- 
ing literature. Specially designed equipment can 
be put to work on Review of Metal Literature 
as the items are abstracted and —if funds are 
available — the published store of items can also 
be coded so that by 1960 the 1950-1960 decade 
will be ready for machine searching, by 1965 the 
1945-1965 period. It would seldom be necessary 
to reach further into the past than 20 years. 

While metallurgical literature, with its 10,000 
items yearly, will be a good thing to start on, it 
obviously does not cover enough ground. Chemi- 
cal Abstracts publishes about six time as many 
citations annually. Were physics and borderline 
areas to be included, the total might come to a 
staggering 100,000 citations yearly. This situa- 
tion was clearly in mind when Massachusetts 
Institute of Technology organized a “Center for 
Scientific Aids to Learning” in 1947, with a grant 
of $100,000 for three years from the Carnegie 
Corp. and a total estimated budget of $215,000 
for five years. 


(Research costs money now-a- 


days!) J. W. Perry, who early joined this project 
to study indexing methods and coding for 
machine 


now on the 
Battelle staff, said that the machinery about to 
be delivered would be quite adequate for the 
metallurgical literature. With it the citations 
could be transferred to cards so coded that the 
machine can search a stack of cards and segre- 
gate those items which answer a specific problem 
(for example, “list all articles on annealing 18-8 
in H,”). This identifies the items by serial num- 
ber and the actual references, abstracts, and origi- 
nal papers are found under these numbers in the 
storage files. Advances in electronics also fore- 
shadow machines using magnetic tape or photo- 
sensitive film which can handle a collection of 
several million items in a few hours and for a 


selection, and who is 


few hundred dollars. An absolute prerequisite 
would be a code book and list of synonyms and 
cross references so the code clerk can place cor- 
rect symbols on cards, tape or film so the machine 
can operate, and much intelligent work has al- 
ready been done on such a code book and dic- 
tionary of synonyms. 

Finally we get down to the $64 question: 
“How much is the trial run of metallurgical 
literature going to cost and who will pay the 
bill?” In addition to the A.S.M.’s costs of pro- 
ducing the present annotations, it will cost about 
$30,000 a year to keep the machine-fodder cur- 
rent, and another $20,000 to encode a previous 
year — in round numbers, then, $50,000 a year for 
10 years. While that’s a large sum of money, 
it’s not so m if it’s spread around among 
20 sponsors — wnich certainly could be found 
among metal producers, large consumers, re- 
search institutes, and the electrical and com- 
munications industry —to say nothing of for- 
ward-looking firms in the chemical, food, and 
petroleum industries, industrial associations or 
educational foundations which 
solution of the metallurgical literature problem 
can solve the literature problem in their own and 
related branches of knowledge. 

Once this thing gets started it will really be 
useful in about three years (when a six-year span 


“an see that a 


of literature can be searched). Several lines of 
utility can be foreseen: 

Large companies could own duplicates of all 
or any part of the machine record, to which 
could be added private or unpublished informa- 
tion of their own, and have the machinery to 
make their own searches. 

Literature searches of all or any part of the 
field could be made by the central depository on 
a fee basis. 

To serve the operating metallurgist in the 
smaller companies, whose interests are more 
specific and limited, cards written in plain Eng- 
lish could be furnished of all citations, as they 
appear, in the man’s own specialty 


A Scientist's Point of View 


One day during the first World War, the cele- 
brated British physicist Rutherford is said to 
have written an apology for not attending a 
meeting called to discuss a war research prob- 
lem. He stated that he was too busy with experi- 
ments in which he seemed to have split the 
atom. “If this is true,” he wrote, “it is far more 
important than your War.’ t } 
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A Low-Alloy, Cr-Mo-Ti-B Steel 
for Use up to 1200 F. 


Cornell Aeronautical Laboratories, under sponsorship 

of the Materials Laboratory, Wright Air Development Center, U.S.A.F., 
find that a semicommercial heat of boron-treated 3% Cr, 0.5% Mo, 0.5% Ti 
low-carbon steel has creep and stress-rupture properties 

superior to stabilized 18-8, at least at temperatures up to 1200° F. 

and times up to 100 hr. It should be quite useful 


for rockets and missiles. 


A, rit: 1949 Western Metal Congress held 
by the American Society for Metals in Los An- 
geles, George F. Comstock of Titanium Alloy 
Mfg. Div. of National Lead Co, read a paper 
calling attention to the remarkably high strength 
conferred on low-carbon steels by boron and 
titanium, or boron and columbium. Similar ad- 
ditions of titanium (about 0.307%) and boron 
(0.02 to 0.03%) similarly strengthened chromium- 
molybdenum steels, heat resistant chromium 
steels, and austenitic chromium-nickel steels 
all very low in carbon (0.07% or less). Mr. Com- 
stock suggested that a boron-treated low-carbon 
steel containing about 0.30 Ti would be an im 
provement on the carbon-molybdenum — steels 
usually put into services at 1000° F., since stress 
for rupture in 1000 hr. of the two steels is 50,000 
and 25,000 psi. respectively. For long service at 
1100° F. he felt that the steel should contain 
about 3% chromium to resist oxidation. Such a 
steel, again with 0.30% Ti, boron treated, 0.067 C, 
showed a supture strength of 30,000 psi. tor LOOO 
hr. life at 1100° F. (The more-or-less standard 
0.15% C, 3% Cr, 1% Mo steel has only an 11,500- 
psi. rupture strength for 1000-hr. life at 1100° F. ) 

This important paper by Mr. Comstock was 
printed in Metal Progress for July 1949, p. 67 to 
71. Evidently, the high-temperature strength is 
due to both titanium and boron. Titanium alone 
is not of much help. For example the American 
Society for Testing Materials’ recent report on 
the elevated-temperature properties of chro 
mium-molybdenum steels (Special Technical 
Publication No. 151) gives the 1000-hr. strength 
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of 5 Cr, 0.5 Mo steel and of 5 Cr, 0.5 Mo, 0.5 Ti 
as about the same: 10,000 psi. at 1100° F. and 
6000 psi. at 1200° F. The combination of the two 
elements acts to produce a hardened solid solu- 
tion (acicular in appearance under the micro- 
scope) which retains its hardness and hence its 
strength and creep resistance at high tempcra- 
tures. Two mechanisms were suggested at the 
Western meeting, One, by Mr. Comstock, was 


that quenching from the necessary high tempera- 
ture (2000 or 2100° F.) produces a martensite 
which is very stable; in fact tempering at 1000 
to 1100° raises the hardness moderately, beyond 
which softening occurs. The Editor of Metal 


Progress at the same meeting pointed out that 


those very facts indicated an action more like 
age hardening; the quench retained substantially 
all of the carbon, titanium and boron in solid 
solution in the austenite, and this structure was 
further hardened by precipitation of insoluble 
particles when aged (tempered ) at temperatures 
around 1100° F. Further work at Cornell Aero- 
nautical Laboratories, now to be described, 
seems to support the latter view, although the 
quenched solid solution is designated as “aciculat 
ferrite” 

Since the discovery of this titanium-boron 
effect by Comstock indicated the possibility of a 
new low-alloy steel sheet for such high-tempera- 
ture services as tail cones and combustion 
chambers for jet engines, the Air Research and 
Development Command, through the Materials 
Laboratory, Research Division, Wright Air De- 
Center, U.S.A.F., 


velopment contracted — for 
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further y Cornell Aeronautical 
Laboratories. Lt. M. A. Piekutowski was project 
engineer. The results of the study have been 
published in W.A.D.C. Technical Report 52-77, 
dated April 1952, and the facts in the remainder 


of this article are from that somewhat elaborate 


investigation by 


study. Sentences in brackets [] represent inter- 
polations and interpretations by the Editor of 
Metal Progress. 

A considerable number of 30-lb. heats of tita- 
nium-boron steel was made in the Titanium Alloy 
Mfg. Div. laboratory to reveal the influence of 
variable compositi¢ n, and a 600-Ib. heat of sup- 
posedly optimum analysis was made under com- 
mercial conditions by Simmonds Saw Co. 

The large heat was melted in an induction 
furnace and deoxidized by aluminum; ferrotitan- 
added and the heat 
poured into an 8-in. square ingot, 3 ft. high. This 
ingot was forged to a 1-in 


ium and ferroboron were 


slab about 8 ft. long, 
and subsequently rolled and cross-rolled to a 
0.090-in All hot work 
was done at 1850° F. max. Subsequently this sheet 
was rolled at 1850° F 
0.075 in.) for the various tests. Sound sheet was 
thus produced with no particular difficulty, and 
the results of high-temperature tests 


sheet about 20 in. wide. 


to thinner gages (0.030 to 


creep and 


stress-rupture with those from corre- 


sponding 30-Ib. laboratory heats. Test results 


agree 
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Change in Microstructure and Hardness as Ti-to-C 
Ratio in Boron-Treated Steel Increases 


Nital etch, 500 


Chemical analysis of this 600-Ib. mill heat was 
0.065 C, 0.34 Mn, 0.28 Si, 2.91 Cr. 1.06 Mo, 0.14 
Ti, 0.022 B. Titanium was 2.2 times the carbon. 
The Ti-to-C ratio is a matter of considerable 
importance and was given much attention in the 
Cornell investigation. At least 0.05% carbon is 
necessary to form austenite when soaking at 
hardening temperature and to harden the metal 
in subsequent cooling. Titanium’s prime actions 
are to restrict the gamma field and to lock up 
carbon in a stable carbide. Therefore, if titanium 
is too high in relation to the carbon the steel is 
ferritic at all temperatures up to 2100° F. This 
effect is shown in Fig. 1, of three boron-treated 
steels each containing 0.08% C, but with varying 
titanium, all air cooled after heating in hydrogen 
at 2100° F. 


progressively as the titanium (and the Ti-to-C 


Note that the hardness decreases 


ratio) increases. 

Extensive creep and stress-rupture tests re 
inforced the conclusion that when the titanium 
is somewhere between two and five times the 
carbon in these boron-treated steels, the steels 
are air hardenable, 
up to 1200° F. 


and = stress rupture 


resist softening by tempering 
or more, and have superior creep 
Similar 
showed that boron content could vary from 0.010 
to 0.10% effect) on 


temperature strength. This was surprising, be 


properties studies 


without significant high 


from small heats may therefore be accredited cause as boron increases bevond about 0.047, an 


Fig. 2 — Microstructures of 3% Cr, 1% Meo. 0.0659 C 
“Normalizing” (Soaking and Air Cooling) at 1700 
1700° F.; B-109 


0.14% Ti, Boron-Treated Steel After 
1900 and 2100° I Nital etch, 500» 
1900° F.; B-106 2100° F., B-107 
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unknown constituent ap- 
pears at grain boundaries. 
The acicular ferrite matrix 
remained normal; expected 
hot shortness was not ob- 
served; likewise, the sheet 
had good ductility in re- 
verse bending at room tem- 
perature. Evidently, then, 
the boron addition need 
not be regulated or limited 
with high accuracy. 


ie) 


4 
9° 
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N\ 
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Semicommercial Product 


The composition for the 
600-Ib. heat was 
after some 30 compositions 
varying in carbon, titan- 
ium, and boron had been 0.I 
melted in 30-lb. laboratory 
heats and their properties 
surveyed. The 3% Cr, 1% 
Mo basic analysis finally 
chosen approximates Com- F. 
stock’s steel No. 12, which 321 
was unbroken after 3300 
hr. at 1100° F. and 30,000 psi., even though it had 
elongated 2%. The chromium is intended to in- 
crease oxidation resistance; the molybdenum to 
increase hardenability and especially to decrease 
“temperability” and creep at high temperature. 
Silicon at 0.28% represents the usual content for 
constructional alloy steels; the manganese of 
0.34% retained from the melting stock is on the 
low side but is ample (with the titanium ) to take 
care of incidental sulphur. Boron at 0.022 is a 
normal residual after boron treatment, and the 
combination of 0.065% carbon and 0.14% titanium 
(ratio 2.2) appeared about correct. 


chosen 


The metal possessed the metallurgical charac- 
teristics predicted by the preliminary work. A 
number of 1-in. square specimens of 0.050-in. 
sheet weve quenched from various temperatures 
with the following results: 


Quencn Harpness Quencu HARDNESS 
1300° F, B-77 1575° F. B-92 
1350 B-78 1600 B-96 
1400 B-77 1650 B-101] 
1450 B-71 1700 B-106 
1500 B-68 1800 B-108 
1550 B-78 1900 B-107 


Full hardness is obtained in a quench from 
1700° F. 
at higher temperatures there is doubtless a more 
complete solution of carbides (Ti, Cr, Mo or 


If the steel is soaked (“normalized”) 
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Fig. 3 — High-Temperature Creep and Rupture Properties 
of 3% Cr, 1% Mo, 0.065% C, 0.14% Ti, Boron-Treated Steel 
0.050-In. sheet samples tested after air cooling from 2100° 
Red line shows creep-rupture properties of Type 
(18-8 Cr-Ni, 


Ti-stabilized) at 1200° F 
complex) but this does not show in the as- 
quenched hardness; the most evident change is 
austenitic grain growth and tendency toward a 
transformation product more acicular in nature. 
See Fig. 2. 

A much more important point concerned with 
the relative strength of these fully hardened 
structures at 1100 to 1400° F., and a series of 
stress-rupture tests brought out the data shown 
in the following tabulation: 


Stress-Rupture at 1100° F. 
TIME N. at 1900 N. aT 2100 


10 hr 65,000 psi. 80,000 psi. 
100 45,000 55,000 
200 30,000 44,000 


Stress-Rupture at 1200° F. 


TIME N. at 1700 N. at 1906 N. at 2100 


10 hi 23,000 psi. 31,500 psi. 38,000 psi. 
100 14,000 20,000 27,000 
400 12,000 15,000 


Stress-Rupture at 1400° F. 

Timi N. at 1900 N. at 2100 

4 hr. 6500 spi. 8300 psi. 

20 3400 4800 

Thus the special steel sheet normalized (air 
cooled) from the highest temperature consist- 
ently has the best high-temperature strength at 
1100 to 1400° F. Ductility (extension) at frac- 
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rupture in time periods varying 
from 10 to 200 hr. were found 
to be on the same order for 








both Treatments A and B, with 
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Treatment B having a definite 


Temperature °F 


advantage as testing times in 
creased. Treatment B gave bet 
ter ductility because of the re- 
sulting smaller grain size. 

It would appear from these 
results that final reduction in hot roll- 
ing should be performed after heat- 
ing to 2100° F. If any fabrication 
operation must be done at lower tem- 








peratures — such as ceramic coating 





ho A 





the stock should first be preheated to 





2100° F. and then cooled to the proc 





essing temperature if maximum hot 





strength is required in service. 





x 
KAA. 
kA 
\ 


A summary of the high-temperature 
tests of 0.050-in. sheet made from the 
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600-lb. heat and air cooled from 10 min. 
heating in hydrogen at 2100° F. is given 
in Fig. 3. 

Percent fracture is 
shown in parentheses for the corre- 


elongation at 








sponding points. Plotted also in red on 


Oe ee ee eee 
Parameter: T(20+10g,.t) x10~3 1is graph is a line showing the average 

10 stress-rupture strength at 1200° F. for 
stainless Type 321 sheet (18-8 Cr-Ni, 
titanium stabilized) as given by A. 1. 
Rush and J. W. Freeman in their “Sta 


tistical Evaluation of the Creep-Rup- 


Fig. 4 — “Master Curve” for Boron-Treated Cr-Mo-Ti 
Steel, Drawn According to the Larson-Miller Scheme 
In color is band for Cr-Mo steels up to 9% Cr, 
1% Mo. The new steel is superior for combina- 


tions of shorter times and lower temperatures 


ture was also higher for the samples heat treated 
at the higher temperatures. All this despite the 
coarsened grain shown in Fig. 2. The Cornell 
researchers conclude that strengthening from in- 
creased amount of foreign atoms dissolved in the 
ferrite more than compensates for the weaken- 
ing effect of coarser grain. 

To avoid decarburization, the samples were 
heated in hydrogen atmosphere. This high heat 
treatment at 2100° F. (which we can call Treat- 
ment A) would be a costly operation in com- 
mercial practice, so some 0.092-in. sheet was 
heated to 2100° F., air cooled to 1850° F. and 
then reduced to 0.075 in. in one pass, and tested 
in creep without further ado. This can be called 
Treatment B. (The previous stress-rupture re- 
sults had been derived from 0.075-in. sheet rolled 


ture Properties of Four Heat Resistant 
Alloys in Sheet Form”, presented before 
the Chicago general meeting of the American 
Society for Testing Materials last June. It will 
be seen from this comparison that the low-alloy 
steel under study is definitely superior for lives 
at 1200° F. under 100 hr., but is definitely in 
ferior for longer lives. 

[Figure 4 is an attempt by Metal Progress to 
present stress-rupture data in Fig. 3 in the form 
of a Larson-Miller master curve* from the rather 
meager data of Fig. 3. This master curve enables 
reasonably accurate interpolation. For example 
if stress for rupture time of 1000 hr. at 1050° F. 

*See “A Time-Temperature Relationship for Rup 
ture and Creep Stresses”, by F. R. Larson and James 
Miller, Transactions of the American Society of 
Mechanical Engineers, July 1952, p. 765. In the 
horizontal parameter, T is °F. + 460 
rupture time in hours. 


and t is the 
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were required, a vertical line from Point A on 
the upper diagram down to Point B on the 
master curve would indicate a stress of about 
41,000 psi. on the left coordinates, For com- 
parison, on this same figure is plotted in color a 
band within which fall the master curves of a 
family of chromium, chormium-molybdenum and 
molybdenum steels, ranging from 0.5 Cr, 0.5 Mo 
at the lower end to 9.0 Cr, 1.0 Mo at the upper.* 
It is apparent that the boron-treated Cr-Mo-Ti 
steel under study is considerably superior to the 
Cr-Mo steels at low parameters — principally 
lower temperatures but no better at tempera 
tures around 1400° F. Even at 1200° F. the creep- 
rupture strength drops sharply after 200 hr. or 
more, as shown in the center diagram of Fig. 3 
These results suggest that the stiffening and 
strengthening effect of the supposed Ti-B-C 
precipitate tends to disappear with higher tem- 
peratures and longer times. Either the martensite 
tempers or the structure over-ages, depending 
on how you regard the mechanism. | 


Welding 


Some samples of 0.050-in. sheet, air cooled 
from 2100° F., were welded by the heliare meth 
od with copper back-up strip to minimize the 
heat-affected zone. In one set the edges were 
flanged about 0.10 in. and the upstanding edges 
merely melted down. The bead or welt was then 
ground flush. Time at given stress for rupture at 
either 1100 or 1200° F. was cut to less than one- 
fifth of the values given in Fig. 3, and failure 
occurred at the edge of the weld metal, and this 
situation persisted even if the welded sample 
were heat treated. 

Samples butt welded with filler rod of Type 
347 stainless gave similar results — except under 
certain circumstances. If the bead was left on 
and the stresses low enough to give rupture times 
of 150 hr. or more, performance at 1200° F. ap 
proached that of the parent stock (Fig. 3). 


Surface Protection and Carbon Content 


A series of stress-rupture tests at 1200° F. was 
made of metal from the 600-lb. heat wherein 
the samples were given optimum heat treatments 
(in hydrogen). Results showed a downward 
trend of stress with decreasing thickness. This 
could be due to decarburization during rolling, 
heat treating and testing, or to oxidation of the 
metal during testing. 

Evidently there is a composition and strength 
gradient from surface to center of these samples 
as is proven by the fact that when 0.064-in. sheet 
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is surface ground on both sides to 0.050 in. and 
tested at 1200°F., it had strength significantly 
greater than the sheet rolled to 0.050 in. — in 
fact, was about equal to 0.081-in. sheet. These 
results indicated that surface scaling - 
up to 400 hr. — was not a factor. 

Knoop microhardness tests across samples of 
0.050-in. thicker showed hardness 
numbers of 375 at center and about 150 at sur- 
face — again indicating decarburization during 
rolling and hydrogen anneal, especially if the 
stock is slightly scaled. Thinner sheet (0.036 in. 
was decarburized somewhat to the very center 
Knoop hardness there being only 250. 

It is recommended, therefore, that thin sheet 
be descaled before the final 2100° heat treat 
ment. Otherwise, loss in carbon would lower the 
stress-rupture properties, 


at least 


sheet and 


Decarburization is undesirable from another 
standpoint — namely, that even higher carbon 
than the 0.065% in the 600-Ib. heat would have 
been desirable. This is indicated by a series of 
tests at 1200° F. on laboratory melts of boron- 
treated carbon-titanium steels, wherein the car 
bon and titanium were progressively increased, 
always staying within the ratio of 13 to 3.4 
Figure 5 gives the results. 

|While these steels contained no chromium 
and molybdenum and the stress of the 0.065% C 
steel at rupture in 100 hr. at 1200° F. is less than 
half that of the 600-lb. heat under study, the 
conclusion seems to be that commercial heats 
of the boron-treated Cr-Mo steel should contain 
up to 0.15% C and 0.40% Ti. It would be antici 
pated that the stress-rupture curves of such a 
steel would be materially above the curves shown 


in Fig. 3.] 
Conclusions 


“In the course of investigating the Ti-B type 
of ferritic steels for use as lean-alloy materials 
in high-temperature service, a number of gen- 
eralizations have evolved which may be itemized 
as follows: 

“1. Compositions of the 3% Cr, 1% Mo, Ti-B 
type have displayed high-temperature creep and 
rupture-strength properties in sheet form equiva 
lent to the 18-8 Cr-Ni stainless steels at 1200° F 
for times up to 1000 hr. 

“2. These maximum strength propertics are 

*From “Report on the Elevated-Temperature 
Properties of Chromium-Molybdenum Steels”, by 
W. F. Simmons and H. C. Cross, Special Technical 
Publication No. 151, American Society for Testing 
Materials. 
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ent metal were not achieved, 
although close approach was 
made with the Type 347 filler 
rod joint when the weld bead 
was not removed. 


“9. The steel may be ceramic 





coated _ satisfactorily, yielding 
high-temperature strength prop- 
erties characteristic of the finish- 
ing temperature used in the 
processing. Such coatings are of 
value in protecting against air 
oxidation at temperatures near 
1400° F., although they are of 
doubtful utility at 1200°F., as 


shown by tests lasting several 
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Fig. 5 

Stress in 100 Hr. at 1200° F. 


Plain Carbon-Titanitim Steels, Boron 


obtained with Ti-to-C ratio of 2 to 4. Some pre 
cautions must be taken to hot-work the alloy 
below 1850° F. to prevent defects resulting from 
hot shortness. 

“3. It has been demonstrated that this steel 
ratio can be handled in a commercial mill; a 600- 
lb. heat was processed to sheet material. 


“4. The high hot strength properties may be 


obtained in heats up to at least 600 Ib. to the 


same extent as have previously been character- 
istic of 30-Ib. laboratory melts. 

“5. Heat treatment should be carried out in 
the range of 1900 to 2100° F. As the normalizing 
temperature increases, better high-temperature 
properties result because of the more complete 
solution of the titanium and boron, and of car- 
hides of the alloying elements. 

“6. Equivalent hot strength properties with 
higher ductility may be obtained from hot rolled 
sheet without subsequent normalizing. If rolling 
is done at 1850° F. the slab should be preheated 
to 2100° F. 
the rolling temperature. 


and then processed after cooling to 


“7. While some decline in creep and rupture 
strength may be obtained in light-gage sheet, 
this can be avoided by protecting the surface 
from decarburization. 

“8. High-temperature failure of heliarc weld- 
ed joints occurs within the fusion zone both 
when no filler rod is used and when Type 347 
stainless steel is used. Rupture strengths at 


Higher Carbon Means Higher Rupture 
at Least in the 
Treated 


hundred hours. 
0 20 “10. Increasing quantities of 
carbon and titanium with con- 
stant ratio Ti-to-C of 3 to 6 in 
the C-Ti-B steels and of 2 to 4 
in the 3% Cr, 1% Mo, Ti-B grade 
improve the high-temperature 
properties up to carbon contents of 0.15 to 0.20%, 
the maximum quantities investigated. 

“11. Boron, varying from 0.10 to 0.010% causes 
negligible change in the creep properties of 
C-Ti-B steels in spite of a eutectic network ap- 
pearing in the higher boron steels. 

“12. Molybdenum was very effective in im- 
proving the hot strength properties of the plain 
C-Ti-B steel; 1% Mo doubles the 1200° F 
strength for 100 hr. 

“13. The phenomenal — high - temperature 
strength of the Ti-B steels is related to thei: 
ability to form 


; rupture 


a hardened, low-temperature 
transformation product of acicular ferrite re- 
markably resistant to tempering. This is the 
result of solid solution hardening and diffusion 
interference effects of both boron and titanium, 
the retention of some carbon and titanium in the 
supersaturated ferrite, and the dispersion hard- 
ening effect of the precipitated titanium carbide.” 


Recommendations 


“These favorable results warrant trial of this 
alloy in jet engines. While additional laboratory 
work may prove desirable, the most signific ant 
results can be obtained through service operation 
and testing. It is recommended that a 10-ton 
mill heat of 3% Cr, 1% Mo, Ti-B steel with 0.154 
carbon, 0.45% Ti, and 0.010% boron be fabricated 
into sheet material for use in such jet engine parts 
as tail cones and combustion chambers.” 6 
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The Saugus Ironworks 





Where the 

steel industry 

of the New World 
took root 

300 years ago 





This rustic scene is an authentic restoration of the first successful 
ironworks built in this country in 1646 at Saugus, Mass., 
10 miles north of Boston. The plant produced hammers, nails, axes, 
saws and other iron tools. The blast furnace (capacity 1 ton per day ) 
is in the center, rolling and slitting mill at right, 
finery and forge just behind, and warehouse and wharf at left. 
(Courtesy American Iron and Steel Institute ) 





Induction Heating for 
Hot Forging 


The Industrial Heating Equipment Assoc. sponsored three 

round-table discussions at the @ Annual Convention in Chicago, 

early last month. The comments on heat treating occupied practically 
all of the November issue of Metal Progress. 

In the third meeting, devoted to induction heat, a group of 

three speakers described modern heating equipment for forge shops, 
and this matter will now be presented in somewhat abbreviated form. 


} O START OUT, it would be well to answer 
the question, “What are the advantages of in- 
duction heat over a modern fuel-fired forging 
furnace?” 

There is no cleaner or faster method to heat 
the usual run of pieces. Heating can be uniform 
—or patterned within wide limits. Energy is 
generated under the surface of the load and is 
not required to pass through a dirty or scaled 
exterior; color or condition of the surface has no 
effect on the heating rate. 

Induction heating is very fast; little o. no 
scale is formed, which means longer die life and 
less loss of metal; tolerances can be closer. 

Induction heating can be almost completely 
automatic, requiring only unskilled labor. The 
equipment is cool to work around, so the opera- 
tors greatly prefer it; there are no fumes, except 
those from oil on the dies or on the pieces to be 
heated, and there is no roaring noise of a flame. 
Since little energy is wasted, the over-all effi- 
ciency is high. 

Finally, induction equipment as a whole is 
very compact and adaptable. The heater proper 
requires a minimum of space and can be located 


Induction Heat 


By FRANK T. CHESNUT* 





directly in a production line, immediately ad 
jacent to the press it serves, or even as an in- 
tegral part of the press. 


Basic Equipment Requirements 


Regardless of the frequency involved, the 
equipment comprises a power source, a heater 
unit or inductor, insulation, handling devices, 
and proper controls. 

The power source may be an incoming power 
line, a motor-generator set, a spark-gap con 
verter, or a vacuum-tube generator. Frequency 
can be anything from 60 cycles up to 500,000 
As used in the business, the terms “low” and 
“high” frequency are relatively meaningless 
“Low frequency” usually means that commonly 
supplied over commercial power lines (usually 
60 cycles, although some 25-cycle power is fur- 
nished in some locations). “High frequency” is 
anything else. 

The heating unit is in effect a simple trans 
former winding (or inductor) placed closely 
around or about the part to be heated. It is gen 

*Electrical Engineer, Ajax Electrothermic Corp 
Trenton, N. J. 
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erally made of copper tubing, water cooled to 
remove the heat generated by resistance offered 
to the passing current (1*°R losses, so called). 
Some heat is also picked up by radiation from 
the piece being heated, and this must also be 
carried away by the cooling water. Proper design 
minimizes the sum of such losses. 

We will now consider the power source and 
heating unit in some detail. 


Frequency and the Heating Cycle 


Regardless of the frequency, the induced cur- 
rent in the piece being heated is distributed 
according to definite laws. True, the so-called 
“depth of penetration” is greater for low- 
frequency than for high-frequency current, but 
the greatest heating is always produced at or 
near the surface. 

Figure 1 shows an induction furnace load in 
cross section, where the calculated “depth of 
penetration” is shown by the dotted line and 
actual current penetration by the solid line. 
Table I shows calculated depth of penetration 


*“Depth of penetration” of the induced current is 
an arbitrary term first derived by Steinmetz, then 
revised for induction heating by Northrup. It is the 
depth beneath the surface of an electrical conductor 
which defines an area that has a resistance to di- 
rect current equivalent to the resistance of the 
whole piece to alternating current at the frequency 
under consideration. About 75% of the induced cur- 
rent flows between the surface and the depth of 
penetration, and 87% of the induced energy is ex- 
pended in this part of the charge. At twice this depth 
some 98% of the energy is expended, and at three 
times nearly 100%. 
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Table I — “Depth of Penetration” (Average in In.) 





FREQUENCY (CYCLES PER SEC.) 
MATERIAI 
60 1000 


10,000 10* 10° 


Steel (70° F.) 
Steel (2200° F.) 
Steel (melted) 3.6 0.89 
(70° | 0.34 | 0.08 
melted) 1.2 0.29 
70° F.) | 8.1 2.0 


0.14 


2.6 


0.04 
0.64 


0.01 

0.20 
0.28 
0.03 
0.09 
0.63 


0.00 
0.06 
0.09 
0.01 

0.03 
0.20 


0.00 
0.02 
0.03 
0.00 
0.01 

0.06 


Copper 
Copper 
Graphite 











for various materials over a wide range of fre- 
quencies.* The important things to consider are 


that with induction the heating energy enters 


directly into the load, and is not affected by sur 


face conditions; also that once generated in the 
piece, the energy flows by thermal conduction 
toward the center. To heat the entire piece there- 
fore requires a definite time which cannot be 
shortened — except to a limited degree by in- 
creasing the rate and degree of surface heating 
or by using a lower-frequency current. 
Frequency has relatively little effect on the 
time to heat a bar to the plastic range at the cen- 
ter; thermal conduction is the controlling factor. 
Economics perhaps plays a more important part; 
generally, the higher frequency costs more per 
kilowatt. tre- 
quency should be high enough so that the elec 


As the bar diameter decreases, 


tromagnetic energy is converted into heat in 
the outer surface layers rather than in toward 
the center of the load. Otherwise, you have a 
low power factor and low efficiency. As a very 
general rule it can be said that for the most 
efficient heating the diameter of the load should 
be six to eight times the figures in Table I. 

Other items requiring consideration are the 
very great differences in flux penetration for 
magnetic versus nonmagnetic load pieces. Also 
the fact that for magnetic steel loads the depth 
of penetration is constantly increasing as the 
outer surfaces become heated above the Curie or 
magnetic point. 

Heating time for any given production rate is 
also dependent upon the control and method of 
feeding. For example, the surface of the piece 
may be raised very quickly to the maximum safe 
limit of temperature (with high frequency even 
up to the melting point), thus assuring the fastest 
flow of heat toward the center. However, this 
can waste energy, and requires intricate power 
controls to prevent overheating at the surface 
\ better plan for individual loading is to strike 
an average heating rate with a constant voltage 
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Fig. 2 — Approximate Time to Heat Various Diameter 
Steel Bars to 2100° F. With Difference of 150° F 


Surface to Center. No soaking time included 


supply, wherein the power may vary from be- 
ginning to end of the heating cycle but the piece 
becomes heated with sufficient uniformity for 
working. Parallel heaters loaded in sequence 
maintain a constant loading on the generators 
and a regular supply of heated pieces. Another 
good method is to pass the load pieces in succes- 
sion through a series of coils so a cold one enters 
each time a hot piece is ejected; the load factor 
and the soaking time for temperature equaliza- 
tion can be good. Some equalization will also 
occur in the time lag between the heating and 
hot forming operations. 

Figure 2 shows the approximate time to heat 
cvlindrical steel bars to 2100° F., allowing a 
differential between surface and center of 150° 
F. (which must be equalized by a further soak- 
ing time 


The Heating Unit or Inductor 


Inductors may be of a vast variety of sizes, 
shapes and types — single or polyphase, single 
or multilayered, series, or parallel connected, 
for unit or continuous feeding, and for a single 
or dual frequency operation. They may be of 
circular, elliptical, rectangular or other section 
and they may be hairpin, pancake, helical or 
beehive. In any event they should be adapted 
to meet a particular condition — and this is one 
of the prime virtues of induction heat. A primary 
rule is that the inductor embrace as much as 
possible of the area to be heated and that the 
coupling be close. 


Commercial power lines usually are fed with 
balanced three-phase power. Hence, for low 
frequency, polyphase inductor systems have been 
general. High-frequency generators (and induc 
tors), on the other hand, usually are single phase. 

Single-phase inductors are simpler than poly- 
phase, more adaptable and easier to combine for 
series operation without disadvantageous effects 

Multilayer inductors are inefficient except in 
a few low-frequency operations, the outer turns 
having a tendency to induce parasitic currents 
in the inner turns. 

Inductors operating either in series or in paral 
lel can insure a good load factor but if a series 
inductor fails the job is completely shut down. 
With parallel inductors production is only par- 
tially affected by failure of a single inductor. 

Inductors may be adapted for unit operation, 
hand or machine fed, for heating a part in full, 
or on an end, or any other portion. Likewise they 
may be adapted for heating a succession of 
charges continuously. 

The most common shape is the simple, single- 
layer helical inductor of circular or rectangulas 
section, surrounding the load pieces. The coil 
may be horizontal, vertical or inclined. The load 
pieces may be fed lengthwise through an induc- 
tor of circular section or they may be fed side- 
wise through an inductor of rectangular section 
or lengthwise into an eliptical inductor across the 
eliptical section and out at the far side. All of 
these methods are old and have been used re 
peatedly with good effect —so old, in fact, that 
no one company can claim “monopoly”. 

Hairpin inductors for heating the ends of 
elongated charges are quite common. Common, 
too, are variations where charges too large to be 
skidded through an inductor can be passed 
through the hairpin on bedded dollies. 

Pancake inductors are not considered too effec 
tive. Beehive inductors can be energized and 
dropped over a load, either to heat it or to main 
tain temperature. 

A vast number of yoke type inductors also 
have been used wherein the voke concentrates 
flux into a specific part of a charge — as around 
the ends of a pipe to be upset or flanged. They 
are particularly well suited for lower frequency 


So-called “focus” inductors are also widely 
used for concentrating flux in a specific portion 
of a metal part. 


Helical inductors are made in all sorts of con 
figurations with turns spaced wider apart over 
areas where less heating of a load piece is desired 
or closer together where more heating is desired. 
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Poor coupling can also be used over sections 
where less heating is desired. Such coils may have 
enlarged or contracted sections to fit load pieces 
of irregular section. Finally, shunting capacitors 
or other arrangement can control the heating 
pattern in a load where the inductor is of fixed 
diameter or spacing. 

ways. Some, for 
lower temperature work, require only refractory 
or insulating tubes into which the load is fe d 
or pushed, Some are provided with fitted bricks 
or insulating pieces butted together with refrac- 
tory cement. Others have a tamped-in refractory 
lining formed around a mandrel, which is later 
removed. Still others are fully encased outside 
and inside. Vertical inductors require no more 
than a lining, but horizontal inductors usually 
are provided with water-cooled skids or rails 
on which the charge slides, insulated electrically 
from the inductor turns. (Being small in diam- 
eter, they pick up only a minimum of energy; the 
greatest heat loss to the skids is by contact with 
the load being heated.) In some instances slotted 
metal cylinders or sheaths, not water cooled, can 
be used for guides. 


Inductors are lined in various w 


Controls 


break any induction 
heating equipment. While there can always be 
an argument as to their number and nature, they 
are not only desirable but necessary. 


Controls can make or 


Induction 
heating equipment costs real money and is long 
lived. Seldom, if ever, is a job set up which out- 
lasts the equipment. Of all the motor-generator 


equipment supplied since 1926, when they were 
first introduced, the author knows of very few 
which are not now in operation. Some of the 
melting equipments have been converted to 
forging equipments and vice versa. Some of the 
forging equipments — if not most of them — have 
been converted to different forging jobs, but by 
the initial and judicious selection of controls the 
greatest value of each installation has been 
maintained, and only the inexpensive inductors 
have been scrapped. While full control often is 
not required for a particular job initially, the 
author strongly recommends that it be included, 
feeling that its extra cost will be more than re- 
paid in insuring long life and adaptability of the 
equipment. 

The simplest control is an “off-on” switch be- 
tween a constant voltage supply line and an in- 
ductor coil (manually fed). Usual controls, how- 
ever, include a motor starter, exciter control, 
auto-transformer for load voltage control, load 
switch, protective interlocks, load feeding de- 
vices, and temperature measuring or actuated 
devices. The aim is to supply the greatest adapta- 
bility to the unit with the least number of opera- 
tions to confuse an operator. Where a single 
operation is involved no problem arises. However, 
many equipments are permane ntly set up to 
handle a wide varie ty of load pieces and here 
pre-indexed set-up cards are provided for quick 
settings for any particular job. Some installations 
can handle as many as 100 press jobs with no 
more lost time in arranging new inductors than 
is required for changing the press dies. rs] 


60-Cycle Induction Heating for Forging 


Low first cost of 60-cycle equipment makes induction heat competitive 
in bulk heating applications for forging and extrusion, 
where cost of high-frequency equipment has ruled it out of consideration. 


| | EATING by low frequency has long been 
known —in fact it has always been an unwanted 
effect in alternating current machinery. Electri- 
cal engineers have worked hard to minimize it. 
It has also been used to advantage for over 
three decades. Recently I saw a 60-cycle heater 
METAL 
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which had been used for shrink-fitting for over 
26 years. During World War II, 60-cycle heat 
did outstanding work in bomb nosing and in pre- 
heating tubes prior to forming. Its real growth 
was hindered by the fact that no one company 
had consistently developed the equipment. Even 





now we recognize that 60-cycle induction heating 
is by no means a cure-all; it supplements high- 
frequency heating, monopolizing most induction 
jobs in the nonferrous field and taking over many 
larger heating applications for stainless and car- 
bon steel and for titanium. 

Basic’ components are similar to those for high- 
frequency heating (as outlined in the preceding 
paper by Mr. Chesnut), except that motor-gener- 
ator or frequency-converter equipment is un- 
necessary. This saving in first cost is of prime 
importance when figuring the unit cost of heated 
extrusion billets or forging slugs in 
production plants. 

Heating coils are usually wound in a single 
layer. The one shown in Fig. 1 is a coil for 
single- phase, tapped at various places so surplus 
turns can be shunted when a short billet is being 
heated. A multi-layer coil cannot be readily 
tapped to reduce its effective length, although 
it may more efficiently use line voltage in a 
horizontal coil for continuous feed of metal, such 
as heating steel forging slugs. 

Figure 2 illustrates a typical three-phase in- 
duction coil where each phase energizes appro- 
priate sections along the length. Difficulty has 
been encountered, when the work was stationary, 
with cool regions at phase junctions, but this has 
now been entirely overcome by appropriate de- 
sign. In fact, varying billet lengths may be used 
with a polyphase coil, and the section of the coil 
that covers a partial billet may be adjusted by 
changing the primary tap switch and adjusting 
the electrical input. This type of coil is a standard 


mass- 


and Extrusion 


By JOHN A. LOGAN* 





in the aluminum and magnesium industry today. 
More than 100 such billet heaters, having an 
average rating of 350 kw. 
aluminum extrusion presses. 

The liner is responsible for nearly all the main- 
tenance. When heating aluminum or magnesium 
(in the range of 1000° F.) or low-melting brasses 
(in the range of 1500° F.) split stainless steel 


each, are serving 


*President of Magnethermic Corp., Youngstown, 
Ohio. 


liners backed with suitable thermal and electrical 
insulation generally last a year or more. Water- 
cooled stainless steel liners are necessary when 
heating cupronickels to 2000 or 2100° F.; 
bars, welded on, 


guide 
take the wear. These also last 
more than a year. Steel forgings require even 
higher temperatures, and coils are generally lined 
with a ceramic, cast or pre-formed, with water- 
cooled skid bars of stainless steel or Inconel. 
Their life is generally limited and repairs are 
frequent. Vertical coils, as shown in Fig. 1, avoid 
much of this maintenance. 

Power Supply — Transformers usually have 
water-cooled secondary windings, with multiple 
taps. Line voltages frequently are as high as 5000 
v.; secondary supply may range from 10 to 300 v., 
and up to 7000 amp. Induction heating inherently 
has a low power factor and, to correct this con- 
dition, shunt capacitors are connected across the 
primary of the transformer. This reduces the 
power drawn by the heater and limits the line 
current that has to be handled by the interrupt- 
ing means. 

Temperature control is the third major com. 
ponent. It can be done by a timer, a continuous 
feed device for a fixed rate, a contact thermo- 
couple, or a radiation pyrometer. For accurate 
temperature control thermocouples are used for 
nonferrous work (Fig. 3), and radiation pyrom- 
eters for the high-temperature ferrous work. 

For a steady flow of work, inexpensive timers 
or speed controls may be quite sufficient, es- 
pecially if the line voltage is quite steady, and 
appropriate devices warn the operators of any 
sizable variation. 


The Case for Low Frequency 


The question is often asked, “What are the 
advantages of low-frequency induction heating 
over high-frequency?” The answer is that low- 
frequency equipment has a lower first cost. High- 
frequency generators vary in price from $60 to 
$100 per kw. This machinery is not needed in a 
low-frequency heater. One other great advantage 
is the increased penetration of current with the 
lower frequencies, resulting in more rapid heat- 
ing on larger pieces. Needless to say, there is a 
specific place for both types of equipment and the 
user should carefully consider the advice of com- 
petent manufacturers before selecting the fre- 
quency for a particular operation. 

It is true that for a specific size on a specific 
alloy, one certain frequency will generally have 
best electrical efficiency. This point must not 
stand alone. The difference in efficiency and the 
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resultant power savings may not offset the dif- 
ference in initial cost of equipment, 


Aluminum and Magnesium 


Line frequencies are not usually economical 


for aluminum and magnesium pieces smaller 
than 2 in. diameter, as is shown by the following 
approximate figures for the number of pounds 
of aluminum which can be heated 730° F. per 
kw-hr. (These figures are not exact, but are cited 


merely to indicate the trend. ) 


DIAMETER Ls. peR Kw-Hnr. 
2 in. 4 
4 8 
6 10 
s 1] 
12 12 
16 12 


Even though it is obvious that the efficiency 
of heating, as measured above, drops off below 
+ in. diameter, we have installed 50-kw. heaters 
alongside six toggle presses which are part of 
automatic feeding devices each handling 1100 
pieces per hr. When the new installation re- 
placed fuel furnaces, production rose from 750 to 
1100 pieces per hr. (Increased production of only 
50 pieces per hr. was sufficient to offset the in- 
creased cost of the heat.) 

There is no maximum size limitation in the 
in fact, the 
efficiency improves as the diameter increases up 


heating of aluminum or magnesium 


to approximately 12 in., where it tends to level 
off. The same figures are approximately true for 
magnesium. Good efficiencies are of much more 
importance when heating large-diameter billets 
than when heating small pieces. Total tonnage is 
relatively low even for a large production of 


small stuff, and the power cost represents a cor- 


respondingly small proportion of the total cost 
of production, 

From representative installations for heating 
aluminum extrusion billets the following may be 
cited: One heats billets 8 in. diameter, 28 in. 
long, to 850° F. at the rate of 5000 Ib. per hr.; 
it is rated at 625 kw., and operates from a 4160-v., 
three-phase, 60-cycle source. 

Another installation is in an aircraft engine 
plant. Four heaters feed 8-in, diameter billets 
13 in. long, to two upsetters, a total of 8000 Ib. 
per hr. The heaters operate on 440-v., three 
phase, 60-cycle power. Capacitors are mounted 
on top the heater. 

The largest 60-cycle heater known to the 
author handles 20-in. billets up to 65 in. long, 
and serves an 8000-ton extrusion press. 
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Several vertical heaters are under construction 
for the Air Force's heavy press program that will 
preheat aluminum ingots up to 32 in. in diameter 
and 70 in. long, weighing nearly three tons. They 
have one great advantage. This ingot is heated 
from room temperature to 850° F. in 30 min. The 
same ingot would remain in a fuel-fired* furnace 
14 hr. In other words, 28 times as much metal 
must be in process. The problems facing the 
operators in the event of an unscheduled shut- 
down would be much more serious if fuel-fired 
furnaces were used. Also the delay in getting a 
new load of ingots up to temperature can be 
extremely costly. 

There are only a limited number of people 
extruding and forging magnesium. However, the 
largest magnesium extrusion plant in the world 
has five sets of induction heaters having a total 
capacity of approximately 3000 kw. Figure 4 
shows the largest one. It heats in three stages at 
different rates in each, and allows for soaking in 
between for equalization. In this manner, a 15- 
in. ingot can be heated to extrusion temperature 
in about 8 min. Each heater is equipped with a 
temperature controller and prod-type thermo- 
couple to measure the billet temperatures. All 
billets are taper heated; that is, the portion of the 
billet that enters the die first is hotter than that 
portion which enters last, which compensates 
for frictional build-up in the metal during the 
extrusion cycle. 


Copper-Base Alloys 


Handling of copper-base alloys differs little 
from the above. Low-frequency heating should 
be considered for stock 3 in. and longer. Billets 
of 10 to 12 in. diameter can be heated to 1600° 
F. at about 13 Ib. per kw-hr. 

Here, as in other installations where fuel-fired 
furnaces may be thought of first, floor space 
should be considered. A 2-coil heater, 700 kw. 
total rating, can heat 7500 Ib. per hr. Floor space 
required is 50 sq. ft. A fuel-fired furnace would 
occupy 350 sq. ft. 

Automatic handling and program control are 
additional features of these modern heaters. 


Steel, Stainless and Titanium 


\s is true for the other metals, there are opti- 
mum limits in heating from the standpoint of 
efficiency and there are practical limits from the 
standpoint of the total cost. Forging of steel 
usually involves large tonnages, and large 
amounts of electrical energy are required. Quite 


often the frequency-conversion equipment even 





Fig. 1 — Vertical, Single-Phase Coil 
for 7 or 8-In. Steel Billets up to 
28 In. Long, Tapped to Cut Out Turns 
for Short Lengths. Billet rolls into 
cradle, cradle tilts to vertical, and billet 
is raised by plunger into coil. Current 
is cut off automatically when Rayotube 
pyrometer registers current tempera 
ture. Construction minimum 
wear on ceramic liner of heating coil 


PILES 


Fig. , 


Thermocouple Built Into Billet Stop. Induced mag 


netic forces hold the billet against the stop and thermocouple 


prods pierce the billet) skin. and 


Fig 1 
One for 


Triple Heater 
Each Phase 
Capable of Bringing a 
15-In. Magnesium Billet 
to Extrusion Temperature 
in 8 Min. (at Rate of 6 
Tons per Hr.) Each coil is 
rated at 500 kw. Heating 
is done in three 
automatt« 


stages; 


transfer is 


operate 


the 


controls 


Fig. 2—Cover Removed to Shou 
T'hree-Phase, 350-Kw. Coil for Heat 


ing of Aluminum Billets for Extrusion 
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for the smaller sizes of bars is very costly and 
the metallurgist resorts to 60-cycle where in- 
duction heating has inherent advantages, even 
though high-frequency would be somewhat 
more efficient. Sixty-cycle installations are cur- 
rently being made to heat 4-in., round-cornered 
squares up to 2300° F. Frequency converters are 
eliminated and the savings in first cost are be- 
lieved to offset the slight reduction in electrical 
efficiency. When diameters are above 4 in.—cer- 
tainly 5 in. or more—the decision about fre- 
quency, high versus low, must be weighed care- 
fully, since the over-all efficiency of 60-cycle 
heating equals that of high-frequency equipment 
above this size. 

Heaters for forging or extrusion presses must 
also be adaptable to intermittent operation and 
to variable billet lengths. Variable lengths (and 
sizes) can be handled in 60-cycle coils merely 


by changing the current taps without the neces- 
sity for a coil change, as shown in Fig. 1. 

The thermal properties of titanium, together 
with its electrical properties, are in many respects 
similar to stainless steels, and the general heat- 
ing practices are the same. 


Summary 


In summary, it may be said that line-frequency 
equipment in the aluminum industry is an estab- 
lished production tool. Over 100 such installa- 
tions have been made since 1948. The brass 
industry has not been so rapid in expansion. 
Probably the greatest field for expansion is in 
the steel industry, particularly in those specific 
installations where induction heating has in- 
herent advantages over fuel-fired equipment 
—namely the forging plants, the steel ex- 
trusion plants, and the high-alloy rolling mills. @ 


The Case for High Frequency 





By FRANK T. CHESNUT* 


Numerous examples from practice are cited to justify the author's thesis 
that high-frequency equipment (1000 cycles and up) 

can heat steel billets efficiently and rapidly, 

and that its adaptability is worth more than the 


extra cost of frequency changers. 


r | 
ii First article in this series presented 
a condensed summary of information about in- 
duction heat and heaters for forge shops, irre- 
spective of the frequency of the current used. 
Mr. Logan then presented the case for 60-cycle 
equipment. I will now direct attention to the 
so-called high-frequency equipment, and finally 
Mr. Bernhardt will say something about dua! 
frequency. 
It would be foolish to use high frequency if 
low frequency would do the work as well. If the 
*Electrical Engineer, Ajax Electrothermic Corp., 
Trenton, N. J. 
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heating or conversion efficiency in the inductor 
is about the same, why introduce all the extra 
loss, cost and liability for operation of a motor- 
generator set? But the conversion efficiency, on 
a comparable basis, is not the same. Further- 
more, there are collateral advantages. 

With high frequency the depth of penetration 
of the induced energy can be very shallow, insur- 
ing a maximum power input for a relatively small 
number of ampere turns. Fewer inductor turns 
and less current make for a more efficient and a 
very simple inductor — even more simple since 
most high-frequency power sources are single 





Table I—Selector Chart for Induction Heating for Forging or Upsetting 





PoweER 
DIAMETER Lines (a) 


1000 ~ 3000 


25 tof0% 
Up to % in 
% to] in 
1 to 2 in. 
2 to 4in 
4 to 8 in 
Over 8 in. 


Ferrous 


Up to % in 
4 to % in. 
4 to | in 

1 to 2 in 

2 to 4 in. 
Over 4 in. 


Nonferrous 





Moror-GENERATORS 
10 ro 1200 Kw. or More — 


or Stock ———_| Ho-H 


10,000 


Vacuum 
Tupes (ce) 


Spark-Gap (6 


QUENCHED 
20 ro 80 K © 100 ro HOOK © | 150 To 40K & 
B A A 
f A A 
B B 








(a) Not limited as to kilowatts 


phase. With a simple, single-phase inductor, a 
great deal more power can be crowded into a 
given space than with low-frequency or poly- 
phase coils. Not only is heating more efficient, 
but end-effect, motor-effect and coil vibration 
are not major considerations. 

The high-frequency installation is inherently 
of balanced loading and high power-factor. If 
the size of the installation justifies it, or if the 
over-all plant power-factor is low, a unity or 
even leading power-factor motor may be used. 
Fewer and cheaper capacitors are required to 
maintain a high-frequency load at unity than for 
the same load at low frequency. 

Any well-designed high-frequency equipment 
can be used for almost any heating application 
as well as low-frequency equipment with very 
little change. It can also be converted for use in 
almost any other application such as melting, 
surface hardening or heat treating. 

Low-frequency induction heating equipment 
has a very definite field, as Mr. Logan points out, 
but the equipment is limited to similar work. 
Some dual-frequency equipment is also justified 
when the cost differential between low frequency 
and high frequency is considerable. However, if 
either the abnormally high cost of high-frequency 
generators comes down, or if the size of gener- 
ators is quite large, then the situation will need 
careful review. The cost per kilowatt will then 
be reduced and the motor-generator efficiency is 
increased. When this is added to the adaptability 
of the installation the net result may be in favor 
of a single high-frequency set rather than dual- 
frequency equipment. 


(b) 2 to 40 kw. 


(c) 5 to 200 kw. (and even more) 

The application chart, Table I, has been re- 
vised to conform with the best knowledge of the 
author at the present time. It shows where high 
frequency is now being used for hot forming, and 
Table I, A 


represents a common choice, B represents less 


many examples can be cited.* In 


frequent installations, and C rather rare choices. 

Frequencies of the order of 450,000 cycles, 
derived from vacuum-tube generators, are very 
useful for heating small-diameter (up to 4 in. or 
so) charge pieces of either ferrous or nonferrous 
materials for forging or hot forming operations. 
Figure 1 is a chute-fed assembly for heating 9-in. 
lengths in the 4-in. stem of a previously upset 
stainless steel rod for a second forging operation. 
Powered at 50 kw., production is at the rate of 
one piece every 15 sec. or 240 pieces per hr. An- 
other good example is a 200-kw. set supplying 
four sequence-timed heating stations. An auto- 
matic hopper feeds a piece to each station every 
5 sec. Thus a 7-in. stainless rod, 4 in. diameter, 
is heated half-length to 1950° F., 
each 1.3 sec. 

Figure 2 shows a typical equipment, motor- 
generator operated, for heating large bar stock for 
forging. Frequency for the unit shown would be 
960, 3000 or even 10,000 cycles and power of the 
order of 100 to 200 kw. The heater proper can be 
placed on any side of the control equipment, and 
can be exchanged for other heaters if required. 
Somewhat simpler equipment would be used for 
an application where, once installed, it is not 


and delivered 


*Eprror’s Notre — Mr. Chesnut used 22 lantern 
slides to illustrate his thesis. There is room here for 
only a very few. 
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Fig. 1 ~ 50-Ku 


likely to be changed. The heater would be 
“built in” and controls would be cut to a mini 
mum. Equipment of this sort would heat a 16-in. 
length of a double-ended 2%-in. diameter steel 
bar for a shell forging operation. 

Large assemblages of such single-purpose 
equipment were made during World War II. Fig- 
ure 3 shows one such, absorbing a total of 7000 
kw. Each of ten 700-kw., 960-cycle generators 
operated a bank of seven heaters connected in 
parallel. Steel stock was 3 in. diameter by 18 in., 
and was heated to 2300° F. for forging 105-mm. 
shells. Heating time per bar was 4 min., which, 
sequence timed, provided one heated billet each 
34 sec. per bank of seven heaters. The plant 
capacity was more than 25,000 shells a day. (Each 
of the ten equipments was converted postwar to 
other forging or melting operations. ) 

Figure 4 shows a typical inductor for round- 
cornered squares, about 14 in. in dimension, Some 
heating equipment (3000 cycle) feeds such bars 
sideways, closely nested, through a flat, rectangu- 
lar coil, but in this one the bars are fed through 
endwise. The coil is shown with its cover re 
moved, it has a refractory inside lining and water 
intermediate 
lengths of billet and power-control taps. Water- 
cooled skids support the load in its travel through 


and electrical connections for 


the heater. This simple, rugged construction is 
typical of the single-phase inductors commonly 
used with high-frequency supply. 

Note just behind the coil are rectangular covers 
over three other inductors. Similar chutes feed 
these coils also. Operations are timed in sequence; 
each bar remains in the heater 48 sec., and one 
hot one goes to the press each 12 sec. 

A still different method of feeding consists of 
four in-line heaters, as operated by Ford’s Canton 
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Vacuum-Tube Equipment, Heating %-In 
Stainless Steel Bars for Second Forging Operation. Produc- 
tion: 15 sec. per piece. Courtesy Induction Heating Corp 


Plant. Here billets 24% in. di- 
ameter by 4 in. long are ex- 
truded into axle spindles. The 
assembly, powered at 700 kw. 
and 960 cycles, delivers one 
billet heated to 2250° F. to the 
press every 5 sec.—about 750 
per hr.! A job similar to this 
one, figured in the early 1930's 
at dual-frequency, showed up 
as more costly over-all than 


the single high-frequency set- 


up here described. 

Another interesting installa- 
tion is in the forge shop of 
Cleveland Twist Drill Co. 
Strategically placed about the room are a dozen 
or more induction heating units, each feeding hot 
blanks to an individual forge. Most are heating 
rods from which drills are to be made, but others 
heat preforged blanks for the twisting operation. 
Two centrally located 150-kw., 10,000-cycle gen- 
erators feed all of these heaters. The heaters in 
turn operate automatically as the steel blanks are 
fed into them. A_ 10,000-cycle frequency was 
selected because it could be used to heat the 
small diameters and would work almost equally 
well with the larger pieces. Drill blanks are 
heated so fast that the operator can hold the 


Fig. 2—Control Equipment and Heater, 


Fed by Motor-Generator Set, for Heating 
Steel Bars. Courtesy Ohio Crankshaft Co. 





Fig. 4—Typical Inductor Coil. 
Cover has been removed to shou 
coil, power and water connections, 
and skids. Feeder is at left; exit 
rolls to right. Three other coils, 
under cover, are part of this four- 
unit set in a farm-implement plant 


cold end in his gloved hand during the whole 
operation. 

Finally, the notable plant of Massey-Harris 
Forge in Racine, Wis. can be cited for the great 
variety of work and simplicity of operation. Bil- 
lets of a rather wide range in length and some 
range in diameter may be fed through the heat 
ers, or an end or a selected mid-portion of a long 
bar may be heated. Where only a portion of a 


single piece is to be heated for hot forming o1 


Fig. 3 — Ajax Electrothermic Corp. Instal- 
lation in World War II Shell Plant. All of 
the ten 700-kw. motor-generator units have 
since been converted to peacetime work 


hardening, “pattern” heating is done. Over a hun- 
dred different jobs may be set up in the time it 
takes to change the press dies for each. Each sep 
arate job is card indexed as to tap connection 
power and feed setting for maximum efficiency. 
Figure 5 shows a storage rack of the relatively 
low-cost heater units which on short notice can 
convert from one job to another. 

This, then, is the case for the use of high-fre 
quency induction heating for forging and hot 
forming. The scratched 
There is much pay dirt below, as more and more 


forges turn to this new, clean and efficient method 


of heating. rs ] 


field has only been 


Fig. 5—Heaters From 1-In. Rounds to 
f{-In Squares, kac h Card Indexed, Can Be 
Put in Production for a Hundred Jobs in 


Less Time Than It Takes to Change Dies 
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Dual-Frequency Heating for Hot Forging 





By CARL P. BERNHARDT* 


Should we use high, low or dual frequency? 

The answer requires expert appraisal of many factors. 

Mass production of fairly heavy steel items favors 

low frequency for heating to the Curie point, and high frequency 
for further heating to forging temperature. 


|) y heating is the use, in 
combination, of two different frequencies to 
obtain the advantages normally inherent in 
induction heating. 

Dual-frequency heating is not a new concept, 
although its wider use in production is quite 
recent. Let me repeat, briefly, some of the con- 
siderations already put forward by Mr. Chesnut 
in his first paper (p. 91). 

As he pointed out, a magnetic field surround- 
ing a conducting body concentrates itself toward 
the surface. The heat-producing eddy currents 
following the pattern of this magnetic field 
therefore will decrease rapidly with increasing 
depth. 

A second important consideration, when heat- 
ing iron and steel, is that a large decrease in 
permeability (on the order of 10 to 1 or more) 
occurs at the Curie point, about 1400° F, Above 
the Curie point, the magnetic field penetrates 
much deeper with a consequent increased depth 
of current penetration. As a result, the heated 
depth is greater. This chaage in average depth of 
current penetration} at the power densities gen- 
erally encountered in forging practice is shown 
in the table below: 

FREQUENCY Deptu OF CURRENT PENETRATION ft 

IN CYCLES BeLow CurIE ABOVE CURIE 

60 0.500 in. 2.60 in. 
960 0.120 0.65 
3,000 0.060 0.39 
10,000 0.030 0.20 

450,000 0.005 0.03 

For best heating efficiencies, as a very general 
rule, the diameter of the load should be six to 
eight times the figures in the above table. Satis- 
factory efficiencies can usually be obtained with 
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diameters half as large. In some applications 
somewhat smaller ratios of diameter may be used 
at 60 cycles, where the user is willing to accept 
increased power cost in order to obtain less ex- 
pensive equipment. Such applications must be 
carefully considered from the standpoint of over- 
all economics. 

On the basis of a diameter 3% times the depth 
of current penetration, the following table shows 
the relation between diameter of workpiece and 
current frequency for heating of a typical steel 
for forging. These figures are for diameters of 
rounds or for equivalent cross-sectional area of 
round-cornered squares, 

FREQUENCY IN CYCLES 
BELow CuRiE ABOVE CuRIE 
450,000 
10,000 
1 to 1% 3000 to 10,000 
1% to 2 3000 


2 to 6 960 
6 and over 60 


DIAMETER 
4% to ' in. 


% to l 


While 60-cycle frequency is indicated for large 
billets (6 in. and over), the over-all economies 
of equipment cost and operating efficiency favor 
dual-frequency heating for smaller sizes. How- 
ever, for bars smaller than 1% in., dual frequen- 
cies will not ordinarily be justified economically; 
it will be better to supply the total power from a 
single high-frequency source, at the frequency 
required for the “above Curie” condition. 

There are no hard and fast rules which will 

*Manager, Industrial Section, Sales Department, 
Westinghouse Electric Corp., Baltimore, Md. 

tApproximately 87% of the total heating effect 
occurs in a ring around the periphery, equal in 
thickness to “depth of current penetration”. 





define the range of sizes best handled with a 
given frequency or combination of frequencies. 
Much will depend upon the process require- 
ments, range of sizes of pieces to be handled in 
the given equipment, space available for the 
heating coil or line, operting power costs, plant 
power factor correction required, and the specific 
job requirements. 

All of these factors can be evaluated by com- 
petent manufacturers working in close coopera- 
tion with the users. 

In applying dual-frequency heating, the gen- 
eral rule is to provide equal heating time for the 
60-cycle and high-frequency stages; the power 
inputs are about equal. 

The heating time necessary for reasonable tem- 
perature equalization is approximately propor- 
tional to the square of the diameter of the billet, 
being in the order of 6 to 8 min. for a 4-in. round- 
cornered square. To obtain a final differential 
temperature not exceeding, for example, 50° F. 
center to surface, a soaking time can be provided 
at the exit if handling time to press is short. 


Some Representative Applications 


Even though this paper is to describe the 
through heating of steel for forging, it can be 
mentioned at the outset that the concepts of dual 
frequency heating are not new, and their use is 


not confined to hot forging applications. For 


example, dual frequencies are successfully used 


Fig. 1 — Dual-Frequency Coils for Heating 
Small Rounds for a Nut-Forming Machine (not 
Shown, at Left). Courtesy Ohio Crankshaft Co 


to harden transmission and large bull gears. At 
one place machines contour-harden transmission 
gear teeth at a rate of 900 gears per hr.; the gears 
are on a conveyer and are indexed successively 
through three preheating coils at 10,000 cycles, 
and for 0.6 sec. in a 200-kw., 200,000-cycle coil, 
then water quenched. Here dual frequencies 
made a continuous process line possible, with re- 
sults which could not be obtained with a single 
frequency. 

The first example of forge heating (Fig, 1) 
concerns stock too small for line frequency —a 
completely automatic heater and feeder for a 
press that makes 4200 nut blanks per hr 

Steel bar up to 14 in. in diameter, stored in a 
4-hr. storage rack, is fed to chain-driven feed 
rollers. These feed the stock (6) through the 
three inductor coils (5). As the hot bar emerges 
it moves into a cut-off and nut-forming machine 
The formed nuts drop into an oil quench, and 
are later picked up by a steel conveyer. Scale 
loss has been reduced to only about 1% for hot 
rolled stock. 

The first two coils, operating from a 300-kw., 
3000-cycle, motor-generator set, preheat the rod. 
The third coil, operating from a 250-kw., 10,000- 
cycle, motor-generator set, brings the rod to forg- 
ing temperature, 2350° F., plus or minus 25°, 
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Fig. 2 — Westinghouse Equipment — Dual-Frequency 
Heater for 81-Mm. Mortar Shell Blanks. Units, read- 
ing from right to left, are pusher-feeder, 60-cycle 


coil, 960-cycle coil Capacity, 360° pieces per hi 


with very high efficiency at the high end of the 
temperature range. The generator instrumenta- 
tion and control are located on the center panel 
Automatic control and recording of temperature 
is by a Rayotube (1), and the equipment on 
the other two panels (3) and (4). These con- 
trol the excitation of the motor-generator sets. 

The second example concerns the heating of 


considerably larger pieces — shell blanks 2% in. 


diameter by 3% in. long, weighing 5.3 Ib. each. 


Four units such as shown in Fig. 2, set in parallel, 
feed two presses making 8l-mm. mortar shells. 
Each unit discharges one billet every 10 sec. at 
2250° F., 
about 50°, Rated production of the four heaters 
(two presses ) is theretore 1440 shells per hr. 


with a surface-to-center differential of 


The entire equipment operates from a 440-volt, 
3-phase, 60-cycle power supply, and comprises: 
like 


equipment, 


induction heaters Fig. 2. with 


billet 


arranged side-by-side as a dual unit. 


Four 
mechanical handling two 

Four 175-kw., 960-cycle motor-generator sets, 
with controls. 

Four 60-cycle power-factor correction capac 
itor racks 

Four 60-cycle control cubicles. 

The induction heater shown in Fig. 2 contains 
a magazine-loading chute for the billets, which 
drop singly through a releasing mechanism syn 
chronized with a horizontal pneumatic pusher. 
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The billets are thus progressively fed through 
the 60-cvcle inductor coil section, the 960-cycle 
inductor coil section, and discharged to a trough, 
which holds the billet for removal by the operator 
to the press immediately adjacent. 

The multiple layer, 60-cycle coils are single 
phase, built up in four sections, each separated 
for ready removal, and are water cooled. A weat 
plate is provided within the split stainless steel 
liner. The single-layer, 960-cycle water-cooled 
coil is in multiple section, has a ceramic type 
liner, and water-cooled guide rails. The power 
is approximately evenly divided between the 
60-cycle and 960-cycle sections. 

The capacitors for the 960-cycle section are 
located within the base, which also contains the 
necessary control for the feed mechanism. Billets 
can be fed rapidly through the machine to clear 
it when desired. The control system also protects 
the equipment in the event of a jam or absence 
of billets. 

The third example which is now going into 
service is the largest installation of continuous 
heater thus far 


feed dual-frequency forging 


made. Six billet heating machines, shown in 
Fig. 3, heat 40 tons of steel per hr. to forging 
The 
3.5-in. round-cornered square billets, 8 in. long, 
are heated to 2150° F. at a rate of 480 per hr. in 
cach heater. 


temperature, to produce 105-mm. shells 





This heater is a dual line, in which duplicate 


sets of two 60-cycle coils for below Curie, and 
two 960-cycle coils for above Curie, heat two 
separate rows of billets as they are pushed 


through the coils. The heater is 25 ft. long and 
5 ft. wide. 

The coils are water cooled; the water dis- 
charges through sight drains into a common 
trough at the side. The power factor correction 
capacitors for the 960-cycle operation and the 
feeding controls are located in the base of the 
machine (doors removed for photography ). Fig- 
ure 3, of the discharge end, shows two of the 
“Radiomatic” radiation pyrometers to measure 
final billet temperature, and to operate mechan- 
ical devices for bypassing underheated billets 
separately through a trap door into an inclined 
chute. A hydraulic mechanism also orients the 
billets being discharged from the soak chamber 
to the single-file take-away conveyer, for deliv- 
ery to the press. 

At the entrance is a power-driven roller con- 
vever, which delivers the billets in sinvle file to 
a double-acting mechanical shuttle, which alter- 
nately indexes a billet in front of the pusher for 
the right or left line of heating coils. The feed 
rate is controlled by a cam timer, electrically 
interlocked with the press cycle. 

The operator's control desk contains two indi- 
cators and recorders for temperature of each 
billet as it is discharged, generator voltage con- 
trol, 60-cycle and 960-cycle instrumentation, and 
pushbutton controls, 

Power input to the billet heater, to meet the 


Fig. 3 — Discharge End of Very Large Dual- 
Frequency Heater for 105-Mm. Shell Billets 
Units, reading from right to left, are outfeed 
mechanism, two 960-cycle coils, two 60- 
cycle coils. Feed mechanism is at far end, 
not shown. Capacity 480 pieces, or 6.7 tons 
per lr. Courtesy Westinghouse Electric Corp 





press production rate, is controlled by pre-set of 
the voltage-regulated 960-cycle motor-generator. 

The entire equipment operates from a 6900- 
volt, 3-phase, 60-cycle power supply, and com- 
prises six induction heaters, like Fig. 3; six 1000 
kw., 960-cycle motor-generator sets, with con 
trols; six 1800-kva., 60-cycle capacitor racks to 
correct line power factor to 90%; six 1500-kva., 
60-cycle power centers, with three-to-two phase 
transformers for 480-volt inductor coil operation; 
and six control desks with separate temperature 
indicators and recorders for each billet line. 

Heating in process is often required as the 
part is put through subsequent forming opera 
tions. In such applications it may be desirable to 
utilize 60 cycles for the initial mass heating 
because of its lower investment costs, and utilize 
higher motor-generator set frequencies for the 
more limited zone heating necessary in the lates 
stages of production, 


Summary 


The trend is toward the increasing use of in 
duction heating for hot forging. Dual-frequency 
heating will assume an important role in forging 
because it is a method to obtain substantial econ 
omies in first costs, and in operating costs 

Dual-frequency heating has the advantages 
inherent in induction heating, which are: 

1. Rapidity of heating. This means a very low 
scale loss (less loss of metal) and longer die life. 

2. Automation can be realized to a high degree. 

3. In-line production, since heater can be ad- 
jacent to the press 

4. Working conditions are greatly improved 
due to absence of noise, radiated heat, and fumes 

5. Short start-up time. 

6. Stand-by losses are low or non-existent 

7. Accurate repetitive control of temperature 
means consistent uniformity of heated billets 
less flash, and a saving of metal r+} 
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Wim THE exception of the two summers 
from school during which he worked for RKO 
Pictures and Bell Telephone Laboratories, 
George A. Roberts has been with Vanadium-Al- 
loys Steel Co., first as research metallurgist, then 
chief metallurgist, and from 1953 as vice-presi- 
dent of technology. The scope of his interests and 
work during these years is revealed by more than 
20 papers on subjects ranging from inhomo- 
geneity in austenite and its effect on hardenabil- 
ity, to the metallurgy of toolsteels and of pre- 
alloyed steel powders. A large measure of the 
credit belongs to him for the science of preparing 
these steel powders now being made by Vana- 
dium-Alloys and the development of the high- 

vanadium high-carbon toolsteel (known in the 
trade as Super Hi Speed). 

He has participated in numerous @ activities, 
being past chairman of the Pittsburgh Chapter, 
member of the national Publications Committee, 
member of the Board of Trustees, and has just 
completed a term as vice-president, becoming 
the Society's 1954-1955 president. 

George Adam Roberts was born Feb. 18, 1919, 
in Uniontown, Pa., but spent his boyhood in Pt. 
Marion, Pa., where his father was school super- 
intendent and his mother organ and piano in- 
structor. As best as he 
and early youth were 


can recall, his boyhood 
y 1 uneventful, even to the 
extent of missing by a distance of one mile from 
becoming a southerner. He enrolled in the Naval 
Academy at Annapolis at the age of 16, the 
youngest not only in his class but in the Navy 
at that time. It was on account of this distinction 
that he appeared as a speaker during an anni- 
versary commemorating the Academy's 90th 
After the usual number of speeches had 
been made by the usual assemblage of digni- 


year. 


taries found at such functions, the program ac- 
quired a symbolic note with the appearances of 
the oldest admiral and the youngest midshipman 
in the service. George Roberts left the Navy two 
years later because his vision dropped below the 
acceptable standard. 


If George had not chosen Carnegie Institute 
of Technology to complete his education, he 
would very likely have become the mathemati- 
cian he intended to be rather than the metallur- 
gical engineer he was persuaded to become. 
Robert F. Mehl @, head of the metallurgical 
department, interviewed George at the time of 
his admission to college and convinced him of 
the opportunities available metallurgy. He 
graduated in 1939 and received his doctorate in 
science in 1942. 


Dr. Mehl's teachings had a profound effect on 
George Roberts. Mehl was an exacting peda- 
gogue but a stimulating one; he demanded a 
scientific attitude in a field that was still being 
taught and learned at many places in a manner 
similar to that being used with nonengineering 
subjects; he demanded attention to detail but 
did not lose sight of the broader aspects of 
each problem and of its relationship to others; 
he demanded thorough understanding of under- 
lying principles and constant reference to them 
in the analysis of all problems. 

George met Betty Mathewson under scholarly 
auspices — in a German grammar class. They mar- 
ried and he continued with the final year of his 
studies. 

The Roberts family numbers two boys, 12 and 
10 years old, and a girl 5 years old. George has 
devoted himself to their interests in many ways, 
at home with their hobbies (the younger boy 
has organized a science club and has an attic 
lab), on short trips and excursions to places of 
interest to his children, by starting Cub Scouting 
in his church and by organizing and managing 
a Little League baseball team. 

Civic responsibilities have also received his ac- 
tive support, his most recent duties being chair- 
man of the Latrobe Community Chest campaign 
and president of his city’s zoning commission. 
For relaxation he plays the piano (he is also an 
accomplished clarinetist and saxophonist, but the 
music made by these is less sociable, he believes) 
or putters in his woodworking shop. 

In a period when individual success is too 
often advertised as an accomplishment won by 
ability alone, it is refreshing to talk to a man 
who attributes much of his success to good for- 
tune. George admits that ability is essential, but 
strongly disputes that it alone is important. 

Because he had spoken of qualifications in in- 
dividuals, it seemed appropriate to ask him for 
the qualifications he sought in those coming to 
him for jobs in his department. His preference 
is for a man having a strong background in en- 
gineering fundamentals. Five years of engineer- 
ing schooling would be an ideal qualification, but 
the duration of study is not as important as 
thoroughness. He believes that some knowledge 
of the * and of the world we live in 
is essential to an engineer, but he questions the 
value of a smattering of education in subjects 
such as 


humanities” 


accounting, business administration, 


economics and finance. The student-engineer 
receives such an infinitely 


them that the 


small exposure to 
likelihood of ever using this 
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knowledge in his early career is very slim. Later, 
when the engineer must make decisions at the 
policy level, he has the services of specialists in 
those fields to prepare the business briefs on 
which he can base his decisions. Also, the engi- 
neer can get such practical knowledge as he 
may need from individuals in those fields. 
Inasmuch as George has a knack of expressing 
uncomplicated opinions, I asked him what he 
thought of the statement made by an executive 
that excessive amounts of money are being spent 
on appurtenances to research rather than on re- 
search itself. George conceded that this is a 
way to spend money on research, but he did not 
believe there were many foolish businessmen. 


George thinks that if any criticism can be made 
of the research conducted over the past dozen 
years or so (during which the word “research” 
has acquired an aura of importance, not only in 
industry but even to the man in the street), it is 
that there has been too much burning of joss 
sticks to “paying” research and not enough at- 
tention to “fundamental” research. This trend is 
spreading to the universities, and although not 
many are now guilty of devoting too much atten- 
tion to this kind of research, they are in danger 
of doing so. He believes that engineering re- 
search is best handled if left to industry, and 
conversely, fundamental research is primarily 


the concern of universities. . 
J. PARINA, JR. 


Corrosion Resistance of 


Carbo-Nitrided Steel 





By P. A. CLARKIN and M. B. BEVER* 


“Compound layer” in carbo-nitrided cases reduces the corrosion rate 

in tepid salt solution to half that of carbo-nitrided steel without the layer 

and that of carburized steel, variously heat treated. Compound layer proved 
undesirable in sea-water exposure long enough to penetrate the case. 


TT 
HIS REPORT summarizes an exploratory 


investigation, in which the corrosion resistance of 
a carbo-nitrided steel was determined in two 
mediums; carburized specimens were also tested 
as a standard of comparison. This work was 
undertaken because increased corrosion § resist- 
ance is among the advantages claimed for the 
carbo-nitriding process of case hardening steel, 
but no experimental data supporting this claim 
appear to have been published. 

Test pieces of normalized A.LS.1. 1018 were 
surface ground and case hardened at tempera- 
tures ranging from 1400 to 1700° F. in various 
atmospheres which contained 3-to 5% methane 
(or natural gas) and 0 to 15% ammonia, the 

*Mr. Clarkin is research assistant and Dr. Bever 


is associate professor, department of metallurgy, 
Massachusetts Institute of Technology, Cambridge 
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balance being carrier gas. Some specimens were 
case hardened in a laboratory furnace and others 
in production equipment. All specimens were 
oil quenched and some were tempered. 

Carbo-nitriding at low temperatures and with 
high ammonia concentrations results in the for 
mation of a layer of carbon-nitrogen-iron com 
pounds at the surface of the steel. (See Bever 
and Floe’s Chapter 7, Case Hardening of Steel 
by Carbo-Nitridng and Cyaniding, in “Surface 
Protection Wear and Corrosion’, @. 
Cleveland, 1954.) The compound layer resem- 
bles in some respects the white layer formed in 
nitriding, and this resemblance may have con 
tributed to the belief that the corrosion behavior 
of carbo-nitrided steels is similar to that of 
nitrided steels. 


Against 


Our corrosion tests were carried out by total 














immersion in an aqueous solution of 3% sodium 
chloride and in fresh, flowing sea water. Eight 
liters of the former were used in a jar maintained 
automatically at 30.0 + 0.5° C. The solution was 
aerated with 400 ml. of air per min. per lite 
Four specimens, each having a surface area of 
0.12 
simultaneously for two to four days. In the sea- 


approximately sq.dm., were immersed 
water tests, three series of specimens, each hay 
ing a surface area of about 0.3 sq.dm., were ex 
posed for periods of 21 to 133 davs to sea water 
moving at a speed of 1 to 2 ft. per sec. 

Salt Solution 


tion all carbo-nitrided 


In the sodium chloride solu- 
specimens without any 


compound layer at the surface corroded at 
essentially equal rates, regardless of the condi 
tions in the heat treating furnace, which had 
been varied over wide limits. Also, the corrosion 
rates of these specimens were of the same order 
as those of the carburized specimens. Tempering 
also had no appreciable effect on the corrosion 
behavior of carburized and carbo-nitrided speci 
mens in the salt solution. The average rate of 
weight loss for all of these specimens was 180.1 
+69 mdd. (milligrams per square decimeter 
per day). Attack was essentially uniform; no 
pitting was observed. Some specimens had dark 
surfaces after carbo-nitriding in the laboratory 
furnace, probably due to reactions occurring 
during the quench. When this thin dark layes 
was romoved from half of a set of duplicates, 
the corrosion rates in the sodium chloride solu- 
tion were essentially equal for both conditions. 

The carbo-nitrided specimens with a com 
pound layer at the surface corroded in the 
sodium chloride solution at approximately 94 
madd. This is about half the rate of the specimens 
discussed above, and indicates a marked superi 
ority of this type of carbo-nitrided case in 
sodium chloride solution. 

Sea-water immersion was so long that the cases 
of many specimens were completely corroded 
The measured values of corrosion, there 
No definite 


correlation between the rate of corrosion and the 


away 
tore, do not refer to the case alone 
case hardening treatment is possible. It is signifi 
cant, however, that in sea water a heavy cal 


careous deposit formed on carbo-nitrided 
specimens having a compound layer at the sur 
face. This deposit is attributed to the fact that 
the surface is cathodic to the underlying metal 
and it mav be concluded that once such a case 
is penetrated, corrosion is accelerated by gal 
vanic action between the core and remaining 


case. Cases without a compound laver, on the 









Fig. 1 — Specimens of Case Hardened Carbon 
Steel After 4% Months’ Exposure to Fresh 
Flowing Sea Water. Specimens were cleaned 
before photographing. The three 
at the upper left were carbo-nitrided under 
conditions leading to the formation of a com- 
pound layer 
various other conditions of carbo-nitriding 
and carburizing. The third and fourth speci 
bottom rot are untreated steel 


specimens 
The other specimens represent 


mens in the 


other hand, had only traces of a calcareous 
deposit or none at all. Figure 1 shows three 
specimens at the upper left which had a com 
pound layer and were severely pitted, while a 
more uniform type of attack occurred on the 
other specimens 

In summary, this investigation has shown that, 
after carbo-nitriding under conditions which do 
not lead to compound formation, plain carbon 
steel corrodes in aqueous sodium chloride solu 
tion at the same rate as after carburizing. Wide 
variations in the carbo-nitriding conditions and 
tempering have no appreciable effect on the 
corrosion behavior in this solution, but the pres 
ence of a compound layer at the surface mark 
edly improves its resistance, The sea-water tests 
which were carried to the point of complete 
penetration of the case in some specimens 
suggested that under such extreme conditions 
the compound layer may be undesirable 

For applications which require a case pos 
sessing both moderate hardness and moderate 
resistance to corrosion in mediums such as so 
dium chloride solution, however, carbo-nitriding 
under conditions which produce a compound 
laver at the surface should be considered 
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[The Atomic Energy Act of 1946, frequently 
referred to as “The McMahon Act’, is a 12,500- 
word law which transferred the property and activ- 
ities formerly supervised by Manhattan Engineer 
District of the U.S. Army to the direction of a 
civilian commission of five members. Early this 
year, President Eisenhower asked the Congress to 
amend this law in several respects, principally to 
widen the areas of permissible cooperation with 
foreign nations and with American private enter- 
prise, and to modify previous cumbersome security 
practices (see Metal Progress for April 1954, p. 
101). The Joint Committee on Atomic Energy held 
two extended series of hearings on these matterst, 
an amended law was written and passed. This 
20,000-word document is the “Atomic Energy Act 
of 1954”. Following are extracts — by permission 

-from an extensive analysis of this new act, 
published by the National Assoc. of Manufacturers, 
wherein the words in quotation marks are from 
the act itself, and wherein attention is restricted to 
important changes in the old law.| 

Industrial Participation — Except for the use 
of radio-isotopes, private industry has hitherto 
participated in the atomic energy program only as 
a contractor for the government. Ownership of all 
facilities for the production of atomic fuels rested 
in the Atomic Energy Commission. The present 
statute provides that individuals or firms may now 
be licensed to build and operate such facilities for 
use in medical therapy [and the provisions for this 
are especially liberal] and for industrial research. 

The law also permits private ownership of 
reactors or facilities for the production and utiliza- 
tion of special nuclear material{ but only under 
license. While all material capable of inducing a 
nuclear chain reaction is the property of the gov- 
ernment, the Atomic Energy Commission may lease 
a sufficient amount of special nuclear material for 
the authorized purposes for a reasonable charge. 

As a prerequisite to the above arrangements, the 
Commission must find that the facility “has been 
sufficiently developed to be of practical value for 
industrial or commercial purposes”. Licensees must 
comply with safety standards, agree not to con- 
struct an atomic weapon, and furnish the Com- 
mission such technical information derived from 
its operations as the Commission decides is neces- 
sary for national security and public health. 
Licenses are non-exclusive, non-transferable, not 
to exceed 40 years, and the facilities may be 
repossessed by the Commission in the event of 
war or a national emergency declared by Congress 

Since special nuclear material may be generated 
in privately owned reactors, provision is made for 
the government to buy it at a price fixed in ‘“con- 
sideration of the value of the special nuclear 


*Complete text can be found in House of Representatives’ 
Report No. 2666, Aug. 16, 1954. 


tTranscripts are printed in “Atomic Power Development 
and Private Enterprise” (1st Session, 83d Congress) and 
“Hearings on S. 3323 and H.R. 8862, Parts I and II” (2nd 
Session, 83d Congress). 


t'Special nuclear material” in the Act is defined to 
include plutonium, “uranium enriched in the isotope 233 
or in the isotope 235”, and materials for the fusion as well 
as the fission process 
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material for its intended use by the United States, 
and the actual cost of producing that material’. 

Inventions — All new inventions in the atomic 
energy field are patentable (except those solely 
useful in an atomic weapon, and compensation will 
be tendered for them). Inventions made under ‘“‘any 
contract with the Commission” become the prop- 
erty of the government; the inventor may, however, 
appeal to a Board of Patent Interferences. No 
patent may be issued on any inventions already 
known or used, even though “such prior knowledge 
or use was under secrecy within the atomic energy 
program”. 

After finding any privately owned patent to be 
of primary importance (1) in the production or 
use of special nuclear material or atomic energy, 
or (2) in effectuating the policies and purposes of 
the Atomic Energy Act, the Commission may use 
such patent and grant use of it to other persons 
engaged in authorized activities; the royalty fee 
shall be fixed by a Patent Compensation Board. 

Security — As in the Act of 1946, the Commis- 
sion must control the dissemination of information 
and the classification of restricted data, “so as to 
provide that free interchange of ideas and criticism 
which is essential to scientific and industrial prog- 
ress and public understanding and to enlarge the 
fund of technical information”. It is now further 
directed to “maintain a continuous review of re- 
stricted data and of any classification guides” so 
as to declassify what can be published “without 
undue risk to the common defense and security”’. 
| Therefore the Commission now has greater free- 
dom in releasing engineering information of im- 
portance to American industry, and information 
about the utilization of atomic energy.| 

The statute requires an investigation by the 
Federal Bureau of Investigation or the Civil 
Service Commission of all persons having access 
to restricted data. |This changes the old require- 
ment for a uniform investigation of all persons 
employed by the A.E.C. or its contractors, no 
matter how lowly their jobs.| Certain persons may 
be designated by the President or the Atomic 
Energy Commission to have a high degree of 
importance or sensitivity; the F.B.I. is required to 
investigate such persons. Thus the nature of the 
investigation is related to the extent and sensitivity 
of the information to which the person has access. 

International Relations — The Act authorizes 
(under stipulated safeguards) bilateral cooperation 
with foreign nations in the area of peacetime uses 
of atomic energy, including the transfer of informa- 
tion and atomic materials suitable for non-military 
and research purposes. ““The President is authorized 
to enter into an international arrangement with a 
group of nations providing for cooperation in the 
non-military applications of atomic erengy” |sub- 
ject to certain requirements designed to minimize 
the chance of misuse of the information and fission- 
able material which will be pooled]. 

The President may also authorize the Depart- 
ment of Defense to communicate to mutual defense 
organizations information necessary to train per- 
sonnel in the use of atomic weapons and the defenses 
against them. 





METAL PROGRESS; PAGE 110 








Physical Metallurgy Reviewed 


By CHARLES S. BARRETT* 


ProGress IN METAL Puysics, Bruce Chalmers, 
Editor. Vol. 1, 401 pages, 1949; Vol. 2, 213 
pages, 1950; Vol. 3, 334 pages, 1952; Vol. 4, 
403 pages, 1953; Vol. 5, 318 pages, 1954; 
Interscience Publishers, Inc., New York City. 
First four volumes, $8.00 each; Vol. 5, $9.50. 


I HESE DAYS a man who is trying to keep up 

with the technical literature has rough going. 
Each research laboratory keeps turning out re- 
ports as if its life were at stake (and not in- 
frequently it is!). Journals enlarge their issues. 
Methods and theories continually increase in 
number and become more elaborate, and the 
world’s stock of experimental data grows at an 
accelerating rate. 

This situation has brought about an increased 
need for summaries of the literature. A man 
finds that he needs reviews of what is new, both 
in his own field and in various related ones. In 
recent years this has been shown by the attend- 
ance at @ seminars, and the sales of books based 
on them, as well as the sales of other “review” 
type of books. The reader wants them to be au- 
thoritative and well written, illustrated, refer- 
enced, and indexed, and he likes wide coverage. 
If he is a metallurgist, for example, he also wants 
to know something of the new methods, data, 
and theories of the physicists. 
series of books entitled 
“Progress in Metal Physics” has done a great deal 
to meet exactly these needs. The plan is to have 
one volume appear each year, reviewing a few 
subjects in physical metallurgy and metal physics 
in considerable detail. The editor chooses the 
subjects and the chapter authors, and thereafter 


The now-famous 


*Dr. Barrett joined the Institute for the Study of 
Metals at the University of Chicago in its first year 
(1946) after having been on the Carnegie Institute 
of Technology's faculty for 14 years. He is author 
of “The Structure of Metals”, acknowledged the 
standard work in that field. 


leaves the treatment largely up to the authors. 
Obviously the choice of subjects is important. 
They must be live matters of current interest, 
subjects in which significant advances are being 
made, perhaps subjects about which controversy 
has heightened the interest. 

Choice of authors is no less important. What 
good is it if a well-chosen subject is attacked by 
a man who understands it poorly, or lacks the 
judgment and writing ability to organize his 
understanding into a form that benefits others? 
Under such circumstances the value of the review 
is no greater than a well-bound list of references 
and is inferior to a good set of abstracts. It is not 
easy to find authors of this caliber. [Amen!] 

A great factor in the success of the series is the 
service of Bruce Chalmers as editor. He is ex- 
cellently equipped to select subjects and authors 
and to set the tone of the books. He has himself 
written books, summaries, and papers of the 
highest merit in both pure and applied science. 
He has wide first-hand knowledge of metal 
physics, and, as editor of Acta Metallurgica, is 
in a position to judge of current interests and the 
relative capabilities of authors around the world. 
His standing in research and in literature is such 
that he is able to attract, persuade or intimidate 
these men — however he does it — into writing. 

A word of credit should go to the man who 
picked Chalmers for the job and gave him the 
finances and freedom (o carry out the work. This 
was P. Rosbaud, a man of long experience in 
scientific publishing, known and liked by count- 
less technical men here and abroad. 

The books are not intended as textbooks, since 
the individual chapters are written more or less 
independently, and the treatments do not always 
go back to elementary principles. Nevertheless, 
they could be of service in advanced courses in 
physical metallurgy where previous acquaintance 
with fundamentals can be assumed. In this use 
they would be in competition with some very 
fine monographs written by some of the same 
authors (for example, Cottrell’s “Dislocations and 
Plastic Flow in Crystals”, and Hume-Rothery and 
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Raynor's newly revised “Structure of Metals and 
Alloys”). They would also compete with the @ 
Seminar series on some subjects. This reviewer's 
opinion is that most of the chapters measure up 
to this competition in satisfactory fashion. They 
are well written, well illustrated, and always ac- 
companied by excellent lists of references. 

Since the books can be purchased individually 
and vary in interest, there is room only for de- 
tailed comment on the last two volumes. The 
list of contents of the others can be had for a 
postcard to the publisher. The plan of the series 
fortunately provides for reappraisal of topics as 
necessary, and a good treatment of “crystal 
boundaries” in Vol. 1 is brought up to date by 
Editor Chalmers in Vol. 3. Dislocation and dif- 
fusion theories are also treated again in later 
volumes with references back to statements in 
Vol. 1. The second volume is smaller. Its main 
feature is a group of articles on the changes in 
structure that take place during annealing — par- 
ticularly the rearrangement of dislocations that 
constitutes polygonization. 

Volume 3 treats, among other things, of the 
crystallography of transformations in metals and 
alloys. The 72-page chapter on recrystallization 
and grain growth is particularly timely. These 
always-important subjects have been advanced in 
recent vears bv recognition of some important 
mechanisms that are treated in detail. 

Volume 4 brings two earlier chapters up to 
date — namely, those on diffusion and disloca 
tion theory. In the diffusion chapter le Claire 
emphasizes the need for considering skeptically 
most of the early chemical diffusion data and 
shows what kinds of data have the most meaning. 
Cottrell, in his chapter on dislocations, points out 
that the dislocation theory is becoming steadily 
more successful in predicting effects quantita- 
tively that can be tested experimentally, and is 
laying the ground work for an understanding of 
work hardening, a problem still too complex 
however, to be more than partially understood at 
this time. Another metallurgist, G. A. Geach 
discusses recent theories of sintering. One is 
impressed with the fact that different experiments 
on sintering indicate different mechanisms, which 
presumably means, as Geach points out, that the 
nature of the material and the existing stress 
conditions may which of several 
mechanisms are important in a given experiment. 

Although there is little chemistry in the series, 
Vol. 4 includes a physical chemist’s view of recent 
ideas on oxidation mechanisms and rates, as given 
by Karl Hauffe, one of the most active German 


determine 
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investigators in the field of surface reactions. 
The most recently published volume (Vol. V) 
includes Ronald King of the Royal Institution in 
London as co-editor with Bruce Chalmers. The 
leading article is a “Report on Precipitation” by 
H. K. Hardy and T. J. Heal— a monograph in 
itself of 135 pages and 350 references. Much 
space is given to the transition states in age hard- 
ening alloys that are revealed by the newer X-ray 
techniques. Various structural studies of indi- 


vidual alloy systems are critically discussed, as 


well as the relations of structural changes to prop- 


erty changes during aging. The authors point out 
numerous specific alloy systems for which their 
appraisal suggests that current knowledge is in- 
complete or current ideas are of doubtful worth. 

N. }. Petch has written a praiseworthy digest 
of some 180 references on fracture up to 1952, in 
which he contrasts the principles for brittle sub- 
stances with those for ductile metals; he covers 
both the theoretical side of the subject and many 
aspects of the practical side. It is refreshing and 
stimulating reading, for most of his conclusions 
are clear and positive. Students of brittle frac- 
ture may differ with him on -ome points but will 
certainly approve of his treatment on the whole. 

In a chapter on liquid metals and_ alloys, 
B. R. T. Frost gives a comprehensive review of 
the X-ray determinations of structure together 
with shorter discussions of other less direct deter 
minations based on thermodynamic measure- 
ments and changes of physical properties on melt- 
ing. Theories of melting are treated briefly, but 
this portion has less to recommend it, for consid- 
erable attention is given to theories that are now 
considered to be over-simple or incorrect. An ex 
pert in statistical mechanics may say — pounding 
his fist on the table. very likely — that you cannot 
possibly explain melting as a sudden change in 
the properties of one phase. The change of prop- 
erties of both individual phases is gradual, and 
melting occurs at the temperature where the two 
phases have equal free energies. Frost concludes 
with the statement that there is no satisfactory 
theory of melting. Experimental facts regarding 
solidification of metals in the form of columnar 
grains, dendrites, single crystals, and crystals with 
pronounced substructures are discussed in a 
chapter by Ursala Martius. This includes studies 
by Chalmers and his co-workers at Toronto, 
Pfann’s purification of metals by zone melting, 
and some of the basic principles involved. 

To the numerous readers of “Progress in Metal 
Physics” it is good news that the publishers 
plan to continue the series indefinitely 8 





Fig. 1—Vacuum Melting Furnace Which 
Makes Six Half-Ton Heats in a Single Run- 
down. Courtesy Universal-Cyclops Steel Corp. 


Vacuum 
Melting- 


Commercial and Experimental 





By Our Own Correspondent 


Electrochemical Society discusses various types of commercial furnaces 


for reactive metals like titanium, 


molybdenum and zirconium, 


to say nothing of furnaces for high-temperature alloys 
and specialty steels melting three tons per rundown, 
where improved properties are worth the extra cost. 


I HE ELECTROCHEMICAL Society at its 
106th meeting in Boston early in October spon- 
sored, for the first time, 


a symposium on vacuum 
processing. This was both appropriate and 
timely in view of the rapidly growing interest in 
the general field, and particularly in vacuum 
melting by the makers of specialty metals. In 
fact, it was of wider interest than the planning 
committee realized, and the meetings had to be 
moved at the outset to larger quarters in order 
to accommodate about 250 engineers and scien- 
tists, many of whom had a direct interest in the 
subject. 

]. M. Blocher of Battelle Memorial Institute 
chairman of the symposium, arranged for 20 
papers on various subjects which publicized for 
the first time much good work which has been 
going on during the past several years. 


The symposium was 
Nisbet of the 


who pointed out that modern technology de- 


introduced by J. D. 
Universal-Cyclops Steel C /Orp., 
mands that vacuum processing be put on a 
commercial scale in order to control imperfec- 
tions in metals. The range of purities that can be 
achieved by various melting practices was out- 


lined and estimated roughly as follows: 


Electric furnace 0.19 

(one part per thousand ) 
0.01% 
0.001% 
0.00014 
0.000018 

(one part per ten million) 


Vacuum induction furnace 
Vacuum are furnace 
Levitation melting 

Zone melting 


is now under 
Molten 
metal is suspended in a magnetic field in a 


Levitation melting, by the way, 


study in the Westinghouse Laboratory. 
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acuum system, and therefore has no contact 
with containers or reactive elements of any kind. 
Zone melting is becoming a commercial process 
for purifying germanium and silicon for elec- 
tronic applications. 

Universal-Cyclops’ vacuum furnace (described 
n “Critical Points” for October, p. 113) is shown 
in Fig. 1. It makes six 1000-lb. heats in 18 hr., 
whereupon the vacuum is broken. By extrapo- 
lating vacuum melting furnace sizes, both arc 
and induction types, Nisbet suggested that the 
next significant step in furnace building should 
be on the order of 10,000-Ib. capacities. 

P. C. Rossin of General Electric Research 
Laboratory described for the first time some of 
the fundamental phenomena in electric arc 
vacuum melting at various pressures and pointed 
out the prospects this process has for controlling 
the purity of metals. He also emphasized the 
desirable features of eliminating ceramic con- 
tainers for molten metals. Howard R. Spendelow, 
Jr., I. S. Servi and Glenn Fritzlen suggested that 
the composition of induction vacuum melted 
alloys could be controlled fairly 
range of analytical accuracy. 

Robert G. Ulrech of the Consolidated Vacuum 
Corp. reviewed the applications of vacuum tech- 
nology to metallurgical processes and outlined 
the distinctive features of 


close to the 


modern induction 
furnace designs. 

There were several papers which described 
various types of furnaces for vacuum melting. 


It is clear that this process is going through a 


transition from a laboratory curiosity to pilot- 
plant production, G. J. Crites of the F. J. Stokes 
Machine Co. presented paper on economics. 
His analysis, which he admitted was a paper 
analysis of the problem, indicated that vacuum 
melting would not cost a great deal more than 
air induction melting. Based on the assumptions 
made, which some commentators thought very 
conservative and others very liberal, he con- 
cluded that material might be vacuum melted for 
13¢ per Ib. in 1000-Ib. furnaces. 

There were several other papers on the prop- 
erties of vacuum melted alloys. W. F. 
and R. K. McKechnie of the General Electric 
Research Laboratory described deoxidation prac- 
tices on a specific complex high-temperature 
alloy. Another contribution by R. L. Hadley and 
L. M. Bianchi, also of General Electric, pub- 
lished for the first time practical information on 
the oxygen content of various alloys as related to 
the melting and hydrogen deoxidation practices. 

E. R. Morgan and Donald Frey of the Ford 


Moore 
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Motor Co. described the outstanding corrosion 
resistance at 2300° F. of a 15% Al-Fe alloy, 
vacuum melted. It is superior in oxidation resist- 
ance to stainless steel; however, the evil of 
brittleness at low temperatures has not yet been 
solved. The authors think this is not inherent 
with ferrite; perhaps it is associated with impur- 
ities. If these can be brought under sufficient 
control by elimination or ineffective distribution, 
a wide variety of applications seems assured for 
this alloy. 

Richard L. Hoff and A. M. Bounds of the 
Superior Tube Co. described vacuum heat treat- 
ing techniques and presented a convincing case 
for their commercial use. The heat treatment of 
metals in vacuo on a commercial scale without 
unreasonable cost would seem to be a nearby 
development. 

Vacuum degassing of titanium was described 
by C. B. Griffith and M. W. Mallett of Battelle 
Memorial Institute. Since the properties of this 
metal and its commercial alloys are seriously 
impaired by a few hundred parts per million of 
hydrogen, some method of degassing will un 
doubtedly be rapidly expanded to match the 
growing titanium industry. 

Earl A. 


Research I 


Gulbransen of the Westinghouse 
Laboratory gave a scientific paper on 
a new method for the evaluation of high-vacuum 
furnaces and heat treating atmospheres. He sug- 
gested that even very high vacuums achieved 
only in small laboratory apparatus oxidized the 
surface of metals enough to be detected with 
the electron microscope. 

There were mr papers on vacuum pump- 
ing equipment. C. M. Van Atta and R. L. Sylves- 
ter described a new mechanical -~ that could 
achieve a blank-off pressure of 10°* mm. Hg. 
Such a pump should have wide applications in 
clean systems. It was pointed out in the discus- 
sion that this might be difficult to maintain in 
commercial melting systems that inherently 
carry through a considerable amount of metal 
particles. Efficient traps or filtering systems are 
also necessary. 

It was apparent from the corridor conversa- 
tions that vacuum processing is receiving a great 
deal of devoted and enthusiastic attention on the 
part of scientists and engineers. Great strides 
have been made in recent years in getting this 
process out of the laboratory and into production 
pilot plants; moreover, it appears that the process 
will develop at an even greater pace in the next 
months. Perhaps at the next vacuum symposium, 
the tonnage steel industry will participate. ) 





STAINLESS STEEL CONTAINING 
NICKEL resists attack by chemicals and 
atmospheres over a wide range of con- 
centrations, pressures and temperatures. 
At elevated temperatures it resists oxi- 
dation, yet retains toughness and high 
strength down to —400°F. Easy to clean 
and keep clean, chromium-nickel stain 
less steel is used extensively by Package 
Machinery Co., of East Longmeadow, 
Mass., in the manufacture of the bacon 
packaging machine shown here and other 
food handling equipment. 


Alloys containing Nickel offer 


almost any combination 
of properties you want 


SHOWN HERE are only four of hundreds of different combina- 
tions of properties. They give wider play to the skill of the engineer. NICKEL CAST IRONS combine im- 


. . poe proved strength along with other desired 
You can save weight and provide better durability, and fre- properties such as resistance to heat and 


quently also improve response to fabrication ... by using appro- wear. The many types available allow you 
: ie ; a P ‘ i l ; 
priate alloys containing nickel. Send details of your metal problems » Gee Se See, ae 


. : tightness, machinability and the like 
for our suggestions, Write us today. Typical of nickel iron performance, these 


melting pots cast by C. H. Milles Foundry 
Company, Chicago, Ill., for use at ele 
vated temperatures, outlasted plain iron 
«(cast NICKEL SILVER proce Ser 
bottle cappers produced by Uni- 
versal Casting Corp., of Chicago, 
Ill., are easy to cast or fabricate, 
machine and polish. This durable 
alloy combines corrosion resistance 
and lustrous beauty. Ease of fabri- 
cation and maintenance make it 
ideal to increase product accept- 
ance and cut costs, too. 


HERE’S NICKEL STEEL 


that withstands thousands of im- 
pacts per minute. It’s a carburized 
grade used in hammer, anvil and 
arbor of an Ingersoll-Rand Impac- 
tool, shown here, bolting up an as- 
sembly. From the many standard 
grades of nickel alloy steels avail- 
able, you can readily choose one 
with the best combination of prop- 
erties for both fabrication and end 
use. 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vors's, x.y 
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Air-Corrosion of Fe-Ni-Cr Alloys 


(which also contain about 0.4% C, 1.2% Si, 0.8% Mn) 


To Use the Nomograph 


KNOWING THE COMPOSITION AND TEMPERATURE 

If an alloy of 13% Cr and 35% Ni were contem- 
plated for use in air at 1900° F., estimate the cor- 
rosion rate as follows: Draw a straight line (1) 
connecting the % Ni and % Cr to intersect reference 
line (A). Then draw another line (2) through the 
temperature selected—1900—and read the corrosion 
rate-—in this case, about 0.09 in. per yr. 
This is an average rate for a 100-hr. 
test and would be a_ conservative 
estimate for a longer exposure. 


Satisfactory 


7 


Reference 


ye 


/ | 
a | 


oS honrkanduh 
Ya 





/ 


A s+ A 
Oe 
Temperature, °F 


J 
Moderate 


Li 
Corrosion Rate,/n.per Yr 


“a 


7 


AL LM 


‘4 
Z 


SNAKE LEME ES ee A 
Excessive 

















By AnTON deS. BRAsUNAS 


Metallurgy Division 


University of Tennessee, Knoxville 


KNOWING THE TEMPERATURE AND TOLERABLE CORROSION 
By reversing the above sequence one may select a 
suitable composition from a series of alloys having 
equal corrosion resistance by a series of lines radiat- 
ing from the intersection point on the reference line. 
30 T 

257 


20- 
194 
18 
17 


16 


% Nickel inthe Alloy 


y 


% Chromium inthe Allo 


This nomographic chart is based on the 
100-hr. test data of Brasunas, Gow, and 
Harder (Proceedings of the American Society 
for Testing Materials, Vol. 46, 1946, p. 870) and 
presents air-corrosion data in concise and 
convenient form which would otherwise re- 
quire pages of tables or numerous curves. 
Loss in accuracy is to be expected in con- 
densing data and, should more precise data be 
required, the original article may be consulted. 
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Valve stem is heat treated 
with AEROHEAT 1200 to 
54-56 Rockwell C. Bath 
gives trouble-free opera- 
tion even though there is a 
low drag out. 


Special Austenitic Steel in 
valve head and stem down 
to the weld. 


Type TS-8145 steel in valve 
stem below the weld. 











Rich Manufacturing Corp.has low drag out, trouble free 
baths for hardening automotive valve stems, 
using AEROHEAT 1200 Heat Treating Compound 


out and is kept in good operating condition by peri 
odic additions of AEnonreat 1200R pellets. 


Rich Manufacturing Corp., Battle Creek, Michigan, 
makes original equipment and replacement valves for 


internal combustion engines as shown above. Only the Look into AERonEAT 1200 Heat Treating Compound 


valve stem below the weld is heat treated. for your operations—it may show you the way to top 
quality, higher production, lower costs, and trouble 
free operation in your plant. Mail the attached coupon 


today for information. 


Treating is done in an AEROHEAT 1200 bath and 
quenched in oil to a hardness of 54-56 Rockwell C. 
The stems are then washed, drawn to customer's speci- 
fications and finished by grinding. AERonEAT 1200 


ri " . >. -_ = 4 — of . 1 
bath gives trouble-free operation even with low drag MP-12 


| O- ED serican w Cpanel ome 


Cyonamid’s heat treating 


compounds include: 


AEROCARB ' Corburizi ng 
AEROCASE 
AEROHEAT " Heet Treating 


Compounds 


Case Hardening 


Compounds 





Other products for metal 
processing include: 
* en 
AEROMET®* '¥etollv 
Metallic Stearates 
Surface Active Agents 


Acids and other Heavy 
Chemicals 


*Trade-mark 


30 Rockefeller pte New York 20, N.Y. 
Send data sheet on Aenonear 1200 
Have technical representative call 


| 

| 

| 
a 
| 0 

| 

| 


in Canada: North American Cyanamid Limited, Toronto and Montreal 
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How 
Bausch & Lomb 
Baiphot Metallograph 


MAKES 
YOUR WORK 
EASIER 


SAVES EFFORT 
: You sit relaxed, with all vi- 
eee tal controls directly before 


; you—focusing, objective 
images ...3 ways! change, stage revolution, mechanical stage ad- 
justments, and illumination selection controls, all 
within effortless reach. Just move your head and 
your vision shifts from the microscope to the 
Magna-Viewer projector screen. You're comfort- 
able, fatigue-free, for your best work. 


Instantly, at the flick of 
a switch, the B&L Bal- 
phot Metallograph is 
ready for (1) Direct 

visual study, with in- t SAVES TIME 
terchangeable binocu- No coarse focusing! No te- 
lar and monocular mi- od dious refocusing when 
croscope bodies; (2) Group viewing, grain size changing objectives! Cam- 
determinations and dirt counts with the exclusive tivated stage elevator in- 


Magna-Viewer projector screen; or (3) Photomi- stantly, accurately places de- 
sired objective in proper 
parfocal position. Your work 
proceeds without interrup- 
tion or delay. 


crography, with 5x7 camera (magnifications from 
25 X to 2000 X ). Complete facilities for compre- 
hensive examination ...at your fingertips! 


See for yourself, in an actual demonstration, how the 
B&L Balphot Metallograph makes your work easier! 


BA U .) C H e LOM 3; WRITE for demonstration (no obligation, of course) and 


Catalog E-232. Bausch & Lomb Optical Co., 63836 St. 


niet WW Paul Street, Rochester 2, New York. 
SIN« 1 : oe | 





Metallurgical Equipment 
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Grinding Cemented Carbides 





A Review by ARTHUR H. ALLEN* 


New grinding processes — electro-discharge, electrolytic, 
ultrasonic, and silicon carbide belt and wheel grinding — circum- 
vent the need for diamond wheels in tool dressing. Improvements 
in diamond grinding and efficient salvage of waste materials 

also help conserve the dwindling supply of bort. 


P na ‘TICAL applications of new processes 
for machining and grinding cemented carbide 
tools are being accelerated in the interest of con- 
serving a faltering supply of crushing bort and 
diamond powder. Current expenditures by indus- 
try for research and development in this field 
are approximately $2 million annually, with gov- 
ernment agencies providing additional assistance. 
Particularly in the past two years has the pace of 
this activity quickened, following an exhaustive 
report (MAB-18-M) by the Minerals and Metals 
Advisory Board of the National Research Council. 
This study evaluated new processes for machin- 
ing and grinding operations where diamond bort 
was being used, and made recommendations to 
further advance these processes. While only 
limited distribution of the text was made, it was 
reviewed at length in the technical press ( Metal 
Progress, August 1952, p. 87). 

Since then techniques have advanced so rap- 
idly that a supplementary study seemed advis- 
able, so a small task group of the panel assigned 
to the subject carried out further investigationst, 
leading to six new general recommendations 


(MAB-54-C). These point up the need for (a) 


industry's continued responsibility for research 
and development; (b) government participation 
in such work; (c) the desirability of continuing 
and extending industry's use of new machines; 
(d) a mechanism for periodic studying and report- 
ing; (e) continued educational programs; and 
(f) consideration of collective action by industry 
to supplement and improve field test develop- 
ment work. 

Diamond bort consumption has been mounting 
sharply in recent years, principally because of 
the vast expansion in the industrial use of 
cemented carbides for tools and dies. For exam- 


*Technical-Business Consultant, Cleveland. 

{Most of the data on which this report is based 
were derived from interviews by the Task Group 
with representatives of Behr-Manning Co., Buick 
Division of General Motors Corp., Carboloy Depart 
ment of General Electric Co., Carborundum Co.. 
Cavitron Equipment Co., Chrysler Corp., Cincinnati 
Milling Machine Co., Elox Corp., Ex-Cell-O Corp., 
Fenlind Engineering Co., Firth Sterling Steel & 
Carbide Corp., Ford Motor Co., Frankford Arsenal, 
Hammond Machinery Builders, Inc., Kennametal, 
Inc., Minnesota Mining & Mfg. Co., Norton Co.. 
Precision Diamond Tool Co., Raytheon, Inc.. Super- 
Cut, Inc., Watertown Arsenal, Wickman Mig. Co. 
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ple, production of cemented carbides jumped 
62% in the short space of two years (1951 to 
1953). The U.S. is wholly dependent upon 
imports for diamond bort — the crushed material 
used in making diamond wheels for grinding 
milling cutters, broaches, fluted tools, chip break- 
ers and single-point tools with cemented carbide 
inserts. While there has been a marked increase 
in shipments of bort, it is touch and go whether 
the supply can keep pace with rising consump- 
tion. Hence the importance of alternative proc- 
esses and machines for tool grinding, and of 
conservation and reclamation of diamond bort. 

About 70% of all diamond bort is consumed 
in shaping and finishing cemented carbides. Over 
the past few years a definite shift has been noted 
to machining and grinding of nonmetallics, 
although the magnitude of this change is only 
about 5% of the total. It is predicted by some 
sources that the current supply of diamond bort 
- something over 9,000,000 carats annually - 
could eventually be used entirely in the nonme- 
tallic field, if the need were not urgent for the 
material in grinding carbide tools. 


New Machining and Grinding Processes 


The original MMAB report covered four alter- 
native methods for machining and grinding hard 
materials, circumventing the need for diamond 
wheels. They were: electrolytic, electro-sparking, 
electro-arcing and ultrasonic. Two other alter- 
native and more conventional processes now have 
been judged worthy of inclusion — silicon car- 
bide belt grinding and silicon carbide wheel 
grinding — and there have also been noteworthy 
improvements in diamond wheel grinding, lead- 
ing to conservation. Therefore, a regrouping of 
all processes into six classifications appears in 
order. The new list is: 

1. Electro-discharge processes (including elec- 
tro-sparking and electro-arcing ). 

Electrolytic processes. 
Ultrasonic abrasive grinding. 
Silicon carbide belt grinding. 
Silicon carbide wheel grinding. 

6. Diamond wheel grinding. 

Research on each of these six processes breaks 
down into three areas — basic research, machine 
and process development, and field tests. In 
recent years, most attention has been concen- 
trated on the latter two phases. The present 
investigational work is directed 43% to the field 
of sharpening single-point carbide tools. 21% 
to shaping and finishing dies, 12% to chip breaker 
grinding, 10% to sharpening milling cutters, 
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broaches and fluted tools, 8% to surface, cylindri 
cal and internal grinding of carbides, 4% to 
the glass industry and the balance to miscella- 
neous applications. Naturally there is some over 


lapping since results achieved in one classification 


may easily affect progress in others. 

The electro-discharge process has been used 
experimentally in a multitude of operations dur- 
ing the past two years. Since it is peculiarly 
adapted to drilling small, deep holes for com- 
plicated shapes, developments are emphasized 
for operations most suitable for the machines 
involved. The techniques currently are being 
centered on shaping and finishing the hard-to 
machine high-temperature metals and alloys pro- 
posed for jet-engine components. The potenti- 
alities of commercial applications in this work 
are enormous. 

The electrolytic processes are no longer experi- 
mental, and units for sharpening single-point 
tools and chip breaker grinding could move 
rapidly into production. Combinations of vitri- 
fied-bonded diamond wheels with electrolytic 
assist for off-hand grinding of single-point carbide 
tools (Metal Progress, May 1953, p. 198) have 
demonstrated possible savings of 80 to 90% in 
diamond bort. Electrolytes, including sodium 
nitrite-nitrate and sodium silicate types, have 
been the subject of extensive study, along with 
methods for introducing electrolytes to the work 
area. A further related research here has been 
in electronics, for developing rectifier power 
units to minimize arcing and to permit much 
higher current densities. 

Approximately three times as many ultrasonic 
abrasive grinding machines are now in operation 
as in 1951. Some are in full production; others 
are undergoing intensive field analysis. Advances 
have been made in experimental work on ultra- 
sonic grinding for sharpening single-point tools 
and grinding chip breakers, but these have not 
moved into the field test stage. 

Silicon carbide belt grinding is of compar- 
atively recent origin for finishing single-point 
tools; more than 300 machines were installed 
in 1953 for this purpose. The technique still is 
limited to final finishing operations on the tools 
and small areas of grinding, with roughing oper- 
ations usually done by silicon carbide wheels. 
Improvements in grains, bonds, machines and 
general operating methods offer the most profit- 
able opportunities for further development. 

Silicon carbide wheel grinding appears limited 
to uses where the volume of grain in the wheel is 


high compared to the area of work being ground. 





Diamond Turning Cour- 
tesy Bausch & Lomb Co.) 


As mentioned, it is being used widely for rough- 
ing operations on single-point tools. Grinding 
relatively small areas of cemented carbides with 
a narrow, small-diameter wheel is not promising, 
because of relatively high wheel wear. More 
extensive use of the green silicon carbide grain 
has been a significant step ahead in this field, 


while there have been concurrent improvements 


in bonds and in techniques for applying coolants. 
An example of the latter is the introduction of 
coolant through a porous wheel. 

More efficient use of diamond wheels in all 
forms of tool grinding is a worth-while contribu- 
tion to bort conservation. An example is the so- 
called plunge-cut method, using narrow diamond 
grinding wheels to machine-cut, in one pass, as 
deep as 0.1 in. More extensive and intelligent 
application of coolants, together with better 
bonding materials and improved methods of 
inserting grains, are other forward steps. Single- 
layer diamond wheels are now undergoing field 
tests for finishing single-point tools, where fine 
diamond powder is involved. 


Economics and Performance 


Data on the economics and performance of 
these six processes, while somewhat deficient 
from the quantitative standpoint, have been 
assembled from analysis of field tests and the 
experience of production shops. The resulting 
broad qualitative evaluation is summarized in 
Table I. No attempt is made to weight the vari- 
ous cost items since they vary with specific 
applications—electrical power, for example, be 
ing the lowest of the group. Items listed under 
the heading of performance refer to the perform- 
ance of the machines for removing stock and 
not of the as-shaped and finished pieces. Some 
of these factors are reflected in economics. Thus 
rate of cutting partly determines direct labor 
costs; and checking and cracking will have a 
bearing in the sense that a high risk will cause 
more rejects. 

Trade acceptance of the new processes in 
some instances is more of a hurdle to be cleared 
than is the lack of technical information. Industry 
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Table I — Cost and Performance Data for New Machining and Grinding Process* 





ELECTRO- 
ITEM ’ 
DiscHARG! 
Costs 
Capital investment (a) H 
Supplies L-M 
Direct labor L 
Maintenance L-M 
Electrical power (4) L-H 
Performance 
Finish, rms. (c) P-G 
Precision P-G 
Rate of cutting L-H 
Versatility (d) F 
Automatic operation (e) H 
Operator skill L-M 
Checking, cracking (/) | L-H 


Edge quality (g) P-G 





ELEctTRO- 
LYTIC 


SILICON SILICON 
CARBIDE | CARBIDE 
Bet WHEEI 


ULTRASONIC 
ABRASIVE 


DIAMOND 
WHEEI 


P-G *.G “G | FG 
P-G : I G 


L-M L-H H 
F G G 
M-H , L M 
L-M L L-H L-H 
L , M-H M 
F-G P-G F F G 








*The letters in this tabulation generally have the following meaning: H 


L — low, P 
tions. 
(a) H 
(6) H 
range as conventional wheel grinding. 
(c) G 


poor, G — good, F — fair. 


less than 10 rms.; F 


10 to 25 rms.; P 


high, M medium, 


Where range is shown, reference is to different applica- 
More specific meanings are given in the following footnotes. 

more than $5000 per machine; M 
more than three times conventional wheel grinding; M 


$1500-$5000; L less than $1500. 


two to three times; L same 


more than 25 rms. Root mean square (rms.) 


is roughness in micro-inches as measured by profilometer. 
(d) Refers to ease of adapting same set-up to different types of operations 
(e) Process rated “L” (for low) requires most operator attention 


(f) H 


high risk of checking and cracking; M 


moderate risk; L low risk. 


(g) Refers to sharpness of tool edge rather than actual performance 


is understandably reluctant to accept a new 
process until it has been fully proved, and this 
takes time. In addition, better acceptance is 
accorded machines that are only modifications of 
existing types, which explains the ready accept- 
ance of silicon carbide belt and wheel grinding. 
An attempt to chart the technical applicability 
of each of the processes is made in Table IT. It is 
apparent that some of the newer processes have 
definite advantages over diamond wheel grinding. 
For drilling small-diameter deep holes, embossing 
and tapping, the electro-discharge and ultrasonic 
methods can do the job where diamond wheel 
grinding cannot. Classifications in this table are 
not intended to show the degree of effectiveness 
for the operations listed, questions of economics 
and performance being given no weight. 
Initial capital equipment investment inferred 
by some of the new processes may well be 
prohibitive for the small shop. Advanced methods 
of diamond wheel grinding, silicon carbide wheel 
and belt grinding are less expensive as far as 
equipment is concerned, and even though they 
are not so economical for high production rates 
(in terms of unit cost), they should meet the 
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needs of the smaller operators and hence their 
development should be encouraged. 

Machines based on newer principles, such as 
the electrolytic, electro-discharge and ultrasonic 
equipment, may have potentials far beyond 
conventional methods and, for the larger com- 
pany, may have productive capacity that over- 
balances the higher initial investment and lack 
of general trade acceptance. 

Some manufacturers are now placing a few of 
these new machines in their production lines 
(replacing only a small fraction of the total 
machining and grinding facilities), admittedly 
as a means to gain knowledge of operating 
characteristics and potentials. If a sudden need 
for a shift away from conventional methods 
should arise, these firms should be in a good posi- 
tion to make it. 

The pattern of research and development, from 
the stages of conception to production, is defi- 
cient in respect to field performance tests. After 
a machine is developed to the point where it is 
ready for such tests, it is often sent directly to 
a production shop, for operation by production 
personnel, making a leisurely and thorough quan- 





Table Il — Applicability of Processes* 





ELECTRO- 


MATERIALS AND OPERATIONS 
DiscHARG! 


LYTK 


Cemented carbides 
Metals 

Nonmetals 

Large areas (a) 
Small areas (+) 
Small-diameter deep holes 
Cutofl 

Embossing 
Off-hand grinding 
Fixed feed 

Form grinding 





- @& 24 £2 2 £ & 


lapping 


ELEectTro- 


SILICON SILICON 
ULTRASONK : < DIAMOND 
CarRBipe CARBIDI 

= WuHeel 


ABRASIVE ay Wheews 


\ 


\ 








*A check mark 


a) More than 4 sq. in 
6) Less than 4 sq. in 


Vv) means that the process is technically capable of machining and grinding those 
materials indicated and performing the other operations listed; a cross 


indicates that it is not 


c) Loose diamond powder can be used for small-diameter deep holes, but wheels cannot 


(d) Recent developments indicate that off-hand grinding by elec tro-discharge techniques is practical but 


as yet it has not been fully proved in the field 


titative study of its operation difficult. It is sug- 
gested that machines might go into the field at 
rather early stages of their development to permit 
more complete performance tests on specific 
applications. 


Conservation and Reclamation 


It is of corollary interest to examine the prog- 
ress that industry is making in the improvement 
of grinding practice to prolong the life of dia 
mond abrasive wheels and thus conserve diamond 
bort requirements, and in salvaging waste mate- 
rials from grinding operations to reclaim diamond 
fragments. Such an effort has been made in a 
separate panel report, MAB-55-C. 

Improved grinding practice covers such meas 
ures as limiting the use of diamond abrasive 
to those jobs where other types of abrasives 
are inefficient or uneconomical, greater care in 
trueing and dressing of diamond wheels, match- 
ing the surface speed to the type of wheels 
employed and the character of material being 
processed, reducing wheel vibration, and applica- 
tion of coolants wherever possible. 

The nature and value of diamond-bearing 
wastes are dependent in part upon the bonds 
used in the wheel and the grit sizes thereof, but 
chiefly upon the composition of the materials 
being machined and ground. To insure the opti- 
mum concentration of diamond fragments in 
machine swarf and sludge, self-contained port- 
able collecting units should be attached to the 


grinding machines using diamond wheels, in 
order to segregate diamond-bearing waste from 
that coming from other types of abrasive wheels 

Both physical and chemical methods have 
been devised to reclaim diamond particles from 
sludge. The former include screening and sieving, 
electrostatic separation and flotation. Chemical 
removal of most of the impurities present, how 
ever, is essential. Treatments include addition 
of oxidizing agents, decomposition with one or 
more acids, fusion with potassium hydroxide and 


various sodium salts, and volatile 


removal of 
impurities with hydrofluoric acid 
Diamond content of swarf and sludge currently 
being produced may vary from ' to 50 carats per 
lb., while the size of particles ranges from 40 
mesh down to less than one micron. Material as 
fine as 325 mesh is recovered fairly readily; 
smaller particles present greater difficulties, and 
submicron sizes largely defy recovery. At present 
diamond prices, sludge containing as little as 


3 carats per lb. may be processed economically 


and most of the diamond content recovered. 

Potential salvage of industrial diamonds is 
estimated at from 1,500,000 to 3,000,000 carats 
annually. In 1950, only 685,000 carats were 
reclaimed and in 1953 probably close to 1,000,000 
carats. In normal times, the realistic figure for 
salvage is about 20% of the total powder used. 
In times of emergency, with foreign shipments 
possibly curtailed, the salvage percentage could 


be appreciably higher. +) 
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Heat Treating 


He METHOD devised by the Glenn L. Martin 

Co., Baltimore, Md., for handling aluminum 
parts during heating and quenching has reduced 
the amount of distorted work by 90% and has cut 
the time for the operation by 40%. Instead of 
using baskets to hold the parts, they are SUs- 
pended by a stainless steel wire from a long 
pole that has short projecting pins from which 
the looped ends of the wires are hung. The pole 
is a part of a unit that can be moved from tank 
to tank in the process. 

The pipe is equipped with a counterbalance 
that causes it to rotate when a trigger is released 
by the operator and the suspended parts drop off 
the pipe into the bath. 

In the first stage of the operation, the pipe 
with the parts attached is lowered until the parts 


Parts Suspended From the Rotatable Pole 
From Which They Are Released During 
Quenching. (Courtesy Glenn L. Martin Co.) 
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are immersed in the salt bath. After a prede- 
termined period in this tank, the pipe is raised, 
and the unit is moved over the cold water bath 
where the pipe is rotated to release the parts. 
After quenching, a basket previously placed in 
the cold water tank is lifted and the parts are 
removed. 

An additional advantage of this method is that 
the nitrate salt does not need to be replenished 
so often because there is no large basket to 
cause drag-out. Also, the time required in heat- 
ing and quenching is shortened because no heat 


is lost on extraneous material. 


Coatings 


Much is known already of the value of the 
anodically produced hard coatings on aluminum 
and its alloys for resistance to wear, corrosion 
and heat. The thickness of these oxide coatings 
can be varied from 0.001 to 0.005 in., although 
most light engineering requirements can be met 
by coatings of 0.001 to 0.002 in. 

Some investigations have been carried out in 
England, the findings of which are given in a 
recent unpublished Ministry of Supply report, 
with a view to discovering a simple and eco- 
nomical modification of the well-known sul- 
phuric acid process to produce desired coatings. 
An important requirement has been found to be 
a cold electrolyte—about 32° F. The anodizing 
cell may simply be surrounded by ice to achieve 
this temperature. A current density of 45 amp. 
per sq.ft. in 5 or 10% sulphuric acid electrolytes 
can give hard anodic coatings between 0.002 and 
0.005 in. thick on aluminum and a number of 
its alloys. Anodizing for 14 to 19 min. produces 
0.001 in. of coating. 





St.onger electrolytes and higher temperatures. 
particularly above 60° F., reduce the rate of 
growth, the hardness and the abrasion resistance 
of the coatings. Brittle coatings will form if the 
tank is cooled below 23° F., the effects increasing 
with time. 

Agitation of the electrolyte is necessary to 
keep the anode cool. For thicker coatings or 
difficult parts, internal cooling of the anode 
might be employed with benefit. 

Some comparative abrasion tests on coatings 
produced by this method on similar alloys in 
England, as against two coatings produced by an 
American hard anodizing process on 6061-T6 
(61S-T6) and 7075 (75S) alloy sheets, showed 
a superiority of the coatings produced by the 
technique just described. 

The information given in this item is by per- 
mission Jf the (British) Ministry of Supply. 


Pickling 


The nuisance of replacing the wear stone on 
a pickling tank that was soon worn through by 
wire traveling through the bath was corrected 
by John A. Roebling’s Son Co. by using wear 
stones of silicon carbide. The silicon carbide, sup 
plied by the Carborundum Co., showed prac- 
tically no wear when the photograph above was 
taken after six months of service. 


Painting of Aluminum 
and Magnesium 


By ROBERT I. WRAY* 





Surface preparation, selection of primer 


and finish coats and methods of their application. 


= procepures for painting aluminum 
and magnesium alloys are somewhat different 
from those for painting steel, and they also differ 
for the two groups of alloys; however, the types 
of paint protection required on the various light- 
metal alloys have much in common. The great- 
est divergence in painting practices lies in the 
manner in which the surfaces must be prepared 
for painting. The kind of surface preparation 
selected will vary to some extent with the condi- 


tions of service. Since different types of surface 


treatment are employed on aluminum and 
magnesium-base alloys, each treatment should be 
considered separately. 

Aluminum Alloys — Surface preparation for 
painting is almost as important as selecting the 
correct paint. Although paint adherence varies 

*Chief, Paint Finishes Div., Aluminum Research 
Laboratories, Aluminum Co. of America, New Ken- 
sington, Pa. 
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with the alloys of aluminum, this difference can 
be minimized with correct treatment. The meth- 
ods of surface preparation are usually common to 
all aluminum alloys. Paint performance is usually 
better on alloys such as 1100 (2S), 3003 (35S), 
6053 (535), 6061 (61S), and the Alclad alloys 
than on 2017 (17S), 2024 (24S), and 7075 
(758), because of the inherently better corrosion 
resistance of the former. 

The simplest surface treatment is solvent 
cleaning, which is adequate for some applica- 
tions. Solvent cleaning with a swab or brush is 
the least effective and should be employed for 
only the least critical service conditions. Clean- 
ing by dipping in a solvent is only slightly more 
effective than hand cleaning. Solvent-vapor de- 
greasing overcomes many of the objections to 
other forms of solvent cleaning, and for some 
applications is adequate. 

Mechanical methods of surface preparation are 
not as effective on aluminum alloys as on steel, 
so they are seldom used. In a few instances, 
however, surface roughening, as by wire brush- 
ing, has improved paint adherence especially 
when used in conjunction with a chemical treat- 
ment. Sand-blasting is applicable only to thick 
sections because of the danger of warpage, and 
even here, it is seldom used. 

Some form of chemical treatment is the most 
commonly accepted method of properly prepar- 
ing aluminum alloy surfaces for painting. Alka- 
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Fig. 1 — Practically the Entire Superstructure of 
the S.S. United States, Including the Funnels, Was 
Constructed of Aluminum, Primed With Zine 
Chromate and Finished With Alkyd-Base Enamels 


line cleaners that contain inhibitors to prevent 
attack of the aluminum are sometimes employed 
to remove grease from the surface of the metal 
Sodium carbonate or trisodium phosphate, in- 
hibited with sodium disilicate, is most commonly 
Inhibited alka- 
line cleaners are usually employed as _pretreat- 
ments to an acid-type treatment, since by them- 
selves they do not generally give a surface that is 
satisfactory for painting. 


used for this type of cleaning. 


One of the simplest chemical treatments is the 
cold aqueous solution of phosphoric acid mixed 
with certain organic grease solvents and emul- 
sifying agents. There are a number of proprie- 
They are usually 
sold as concentrated solutions and should be 
diluted with two or three parts of water prior to 
use. The surface of the metal should be swabbed 
or brushed with the diluted solution which 
should be allowed to remain on the metal for 
about 5 to 10 min.; the surfaces should then be 
thoroughly rinsed with clean water and allowed 
to dry before painting. 


tary mixtures of this type. 


A phosphoric acid treat- 
ment applied in this manner is highly effective 
for use under a wide variety of service condi- 
tions. When the surface to be treated is exces- 


sively oily or greasy, it is desirable to first pre- 





clean it, either by solvent vapor degreasing or 
with an inhibited alkaline cleaner. 

Hot chemical treatments, such as Bonderizing, 
Alodizing and the Alrok process, are frequently 
desirable when product finishes are applied. The 
time of processing is shortened; therefore the en- 
tire operation of treating and painting can be 
carried out at a faster rate. Treatments of this 
type usually require special equipment such as 
dip or spray tanks, a conveyer line or drying 
The treatments are usually carried out 
at temperatures ranging from 140 to 170° F. 
They are multistep processes involving a pre- 
liminary precleaning and rinse, chemical treat- 
ment, rinse and finally an acidulated rinse. 

Anodically produced oxide coatings on alum- 
inum are also sometimes used as surface treat- 
ments prior to painting. The Alumilite* process 
is an example of this method. The thick pro- 
tective oxide coatings that are produced form an 
excellent base for paint. 


ovens. 


The so-called “wash primer metal conditioning 
treatment” is usually classed under surface pre- 
paration methods although it is film-forming as 
are other primers. 
plied, 


metal 


Before the wash coat is ap- 
it is usually necessary to degrease the 
surface. Phosphoric acid is generally 
added to the primer just before use. The resin 
contained in the primer “s made insoluble by the 
acid which reacts with it, as well as with the 
pigment (usually basic zinc chromate) and the 
metal surface. This reaction produces a hard, 
adherent coating and promotes good adherence 
This condi- 
tioning treatment may also be employed on 


magnesium-base alloys. 


to subsequently applied coatings. 


Surface Preparation of Magnesium Alloys 


Before any surface treatments are applied on 
magnesiua alloys preparatory to painting, some 
form of cleaning is usually required in order to 
remove dirt, oil, grease or other contaminants. 
While solvent cleaning or solvent vapor degreas- 
ing may sometimes be sufficient, it is usually de- 
sirable to follow solvent cleaning with alkaline 
or acid cleaning, or both. The more highly 
alkaline solutions such as are used on steel are 
more effective cleaners for magnesium than the 
inhibited alkaline solutions for aluminum. Acid 
cleaners are recommended only when it is neces- 
sary to remove oxide, corrosion products, burned- 
on drawing compound, forging lubricants, or old 
chemical coatings. Two types of acid cleaners 
are used, etching and nonetching. Sulphuric 


*Patented process of Aluminum Co. of America. 


acid or nitric-sulphuric acid solutions will remove 
surface contaminants from sand castings that 
have been cleaned by sand-blasting. Chromic 
acid solutions, however, do not remove any metal 
and may, therefore, be safely used on parts that 
have been machined. Parts to be cleaned in this 
solution are immersed from 1 to 15 min. at a 
temperature of 150 to 200° F., 


of sulphuric or nitric-sulphuric acids is operated 


whereas the bath 


at room temperature. 

Following the preliminary surface cleaning of 
the magnesium, various chemical surface treat- 
ments may be applied. One of the most widely 
used treatments is the so-called “chrome-pickle” 
the bath for which consists of a strong aqueous 
solution of sodium dichromate and nitric acid. 
This treatment is applicable to all magnesium. 
base alloys, except that for wrought alloys, a 
small amount of magnesium sulphate is added 
to the solution to prevent intergranular attack, 
The: solution, which may be used at room tem- 
perature or at 150° F., 
yellow-red iridescent color on the metal. The 


produces a yellow or 


value of this treatment for painting is in_ its 
ability to passivate the surface and at the same 
time produce an etching effect (about 0.001 in. 
of metal is removed). The coating formed by 
by immers- 


this treatment is sometimes “sealed” 


ing the treated parts for 30 min. in a boiling 


solution containing 10 to 20% by weight of potas- 
sium, sodium or ammonium dichromate, followed 
by thorough cold and hot water rinses. The 
coating so produced is referred to as “sealed 


chrome-pickle”, and is recommended where 
service conditions are severe. 

Another surface treatment that has excellent 
protective value is the hot dichromate treatment. 
It is one of the most effective of the chemical 
treatments and is suitable for use on all magnes- 
ium-base alloys except the wrought alloy con- 
taining 1.5% manganese. The treatment consists 
of two steps. First, the parts are immersed for 
5 min. in a dilute aqueous solution of hydro- 
fluoric acid or sodium, potassium or ammonium 
fluoride and then rinsed in cold water. They are 
then held for 30 min. in a boiling aqueous solu- 
tion of sodium dichromate, plus calcium or 
magnesium fluoride, followed by thorough rins- 
ing. This treatment produces a dark brown to 
black coating. 

Several anodic treatments are also applicable 
to magnesium-base alloys. One type is known 
as the galvanic anodic or galvanic dichromate 
treatment. The parts are first immersed in the 
fluoride bath previously described and after 
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rinsing they are anodically coated in a bath con- 
taining ammonium sulphate, ery dichromate 
and ammonia for a period of 30 min. at an 
elevated temperature. The ide coating 
black in color and has good protective properties. 
Paint adheres well and this coating is applicable 
to all alloys of magnesium. 

Another type of anodic coating is formed in a 
dilute caustic soda solution (7 oz. of caustic soda 
per gal. of water). The bath is maintained 
room temperature and coating requires 30 min. 
After coating, the parts are thoroughly rinsed in 
cold water and are then sealed in a 5% solution of 
sodium chromate maintained at 170 to 180° F. for 
30 min. This treatment, applicable to all alloys, 
produces a gray to bronze-colored coating which 
is protective and ranks high as a base for paint. 
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Fig. 2— Painted Magnesium Alloy Panels (AM-C 
52 S-H) After Exposure for 46 Weeks to Acceler- 
ated Testing in Outdoor Alternate Immersion in 
Salt Water. Panel at bottom primed with zinc 
chromate, center with calcium chromate and top 
with strontium chromate, all in phenolic vehicle, 
and finished with three coats of aluminum paint 


A new type of anodic coating recently de- 
veloped at the Frankford Arsenal is known as the 
HAE coating*. The HAE treatment produces a 
hard, nonmetallic coating on the metal surface 
from one to two mils thick. Tests have indicated 
that the HAE coating increases the corrosion 
resistance of magnesium alloys to salt spray. 
The coating has certain limitations, however, be- 
cause of its hard, inelastic nature and should, 
therefore, be used only on rigid surfaces and not 
on parts to be subsequently machined or worked. 


Primers for Aluminum and Magnesium Alloys 


Selection of a primer for the light metal alloys 
is governed to a great extent by the specific ap- 
plication of the part. For the more severe serv- 


ice conditions, the primer should contain a pig- 


ment with good corrosion-inhibitive properties 
and be made with a vehicle showing good re- 
sistance to moisture penetration. For this kind 
of service, zinc chromate primers made with 
synthetic resin vehicles have been found to be 
most effective. A number of government spe- 
cifications cover primers of this type. The rapid- 
drying zine chromate primers meeting military 
specification MIL-P-6889a have been wide ly 
used in priming both aluminum and magnesium- 
base alloys for many applications including air- 
craft structures. 

The alkyd-base zine chromate primers that 
meet government specification JAN-P-735 have 
been found to give excellent results for alum- 
inum, particularly in marine applications. A 
number of commercial primers of these types are 
available, some of which are designed for use on 
either metal while others are specifically de- 
signed for use on magnesium. It is especially 
important in the case of the latter that the primer 
contain a high percentage of zinc chromate; 
medium oil length phenolic-resin-base varnishes 
are especially recommended as vehicles. Baking 
of the primer on magnesium has been found to 
increase its effectiveness still further. 

Vinyl-base primers are recommended for use 
over the wash coat. These primers are made 

*Described in Metal Progress, Vol. 62, September 
1952, p. 81. 











Fig. 3 — Structural Aluminum Channels Primed 
With Zinc Chromate and Finished With Alumi- 
num Paint, After Exposure to the Atmosphere at 


with special vinyl resins that show particularly 
good adherence to the wash coat. Tests have 
shown that vinyl-base primers pigmented with 
aluminum powder are especially effective for 
Where the metal is to be 
immersed in salt water, however, a primer pig 


some applications 


mented with zinc chromate is preferred 

Many applications do not require the use of 
Here 
the primary purpose of the primer is to serve as 
a bonding coat between the metal and the finish 
coats. 


primers having high corrosion resistance 


It must have good adherence to the metal 
surface and permit good adherence of the finish- 
ing coats to itself. For applications in atmos- 
pheres not contaminated with corrosive fumes 
the metal surface may be primed with any good 
grade of metal primer not containing lead pig- 
Exposure tests have established the fact 
that the heavy metal salts react with aluminum 


ments 


or magnesium to form deposits of some of the 
heavy metal, such as lead, upon the surface. 
Pitting of the surface results if it is kept wet 
for an extended period. 

The use of special primers may sometimes be 
eliminated where painting is done largely for 
appearance, as on interior applications. Syn- 
thetic resin enamels having good adhesion to 
metal surfaces should be used for this class of 
items. The number of coats required will be 
governed by the desired appearance. For house- 
hold appliances on which baked finishes are 





New Kensington, Pa., for 8 Years. Even-numbered 
channels were solvent cleaned, odd-numbered 
channels treated with phosphoric acid solution 


more suitable, special baking-type primers are 
used, These primers are frequently made with 
alkyd-base vehicles pigmented to suit the de- 
sired finishing coats. For example, under white 
enamels, such as are used on refrigerator parts, 
a white pigmented primer (usually containing 
titanium pigments ) should be employed. Under 
dark finishes, primers pigmented with iron oxide 
When vinyl finishes are to be 
employed, a primer that will not be affected by 


the solvents in the vinyl coating must be used 


are satistactory 


Here again, specially formulated synthetic resin 
primers are available for this use 

Where service conditions are severe, it is de 
sirable to prime individual parts of an assembly 
before they are joined. If aluminum or magnes 
ium are to be in contact with a dissimilar metal 
such as copper or steel, special precautions must 
be taken to avoid galvanic action. In addition 
to one or more coats of primer on the faving 
surfaces of the two metals, a special sealing or 
caulking compound should be employed. A 
satisfactory sealing compound for this purpose 
must be highly resistant to moisture and should 
not become brittle in service. A number of 
commercial sealing compounds and tapes are 


available which fulfill these requirements 


Finishing Coats of Paint 


The function of a finishing coat is to protect 


the primer and afford long life to the paint sys 
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tem, so the choice of finishing coats will depend 
in large measure upon the severity of the ex- 


posure to which the metal is subjected. In gen- 


eral, finishing coats of paint which are suitable 
for use on other metal surfaces may be employed 


on aluminum or magnesium. The finishing coats 
must be compatible with the primer and should 
have good adherence. Best results are often 
obtained with the primer and finishing coats that 
contain vehicles of similar composition, although 
this is not entirely essential if the two paints are 
compatible. 

Finishing coats made with synthetic-resin-base 
vehicles of the alkyd or phenolic-resin type are 
especially suitable for use under conditions of 
severe exposure. Paints of this type show high 
resistance to the passage of moisture and have 
There 
are a number of government specifications de- 
scribing such paints. 


good resistance to many chemical fumes. 


The pigmentation of the 
finishing coats will, of course, depend upon the 
color scheme desired. Aluminum paint made 
with a synthetic-resin-base vehicle has been 
found to be an excellent finishing coat where its 
color is acceptable. 

Vinyl-base finishing coats are also effective 
over a suitable primer made with a vinyl resin. 
Systems built up with, first, a wash coat (the 
metal conditioning treatment), then a vinyl-base 
primer, and finally finishing coats containing 
vinyl resins have given good results in protecting 
light-metal alloys. 

For less severe service requirements, the quali- 
fications of the finishing coats are less exacting, 
and a protective finishing paint of a good grade 
is satisfactory. Of course, longer life will be 
obtained with the more durable synthetic-resin- 
base enamels, alkyd finishes being particularly 
recommended, Pigmented lacquers may also 
be used if they are applied over a_ suitable 
primer, such as one meeting military specification 
MIL.-P-6889a. 

Frequently, fewer finishing coats are required 
for aluminum than for steel, even though the de- 
gree of protection desired still governs the num- 
ber of finishing coats that will be applied. The 
requirements for finishing coats on magnesium 
are similar to those for painting steel; no less 
than two coats should be used for outdoor serv- 
ice, and where conditions are severe, three finish- 
ing coats are suggested. 


Baked Finishes 


The use of finishes that are force-dried or 
baked is advantageous because it speeds the 
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finishing operation. ‘Then, too, the baked finishes 
are usually more durable than air-dried finishes 
and have greater hardness and abrasion resist- 
ance. Most of the modern baking finishes are 
of the synthetic resin type, made with either 
alkyd, alkyd-urea or phenolic resins, designed 
especially for baking. Vinyl and epoxy resin 
finishes are also sometimes used for this purpose, 
particularly where a high degree of alkali resist- 
ance is desired. Baking schedules will vary 
with the finish selected, ranging from 250 to 
400° F., and for different time intervals. Baked 
finishes made with phenolic-resin-base varnishes 
have been found especially suitable for protect- 
ing magnesium alloys under the more severe 
conditions of service, such as salt atmosphere. 
Baked alkyd or alkyd-urea finishes are widely 
used on alumirium. 

Where a high degree of chemical resistance is 
required, coatings formulated with heat-reactive 
phenolic resins give excellent results on both 
aluminum and magnesium. They are usually 
applied in multiple coats, each coat being baked 
individually. Usually, the undercoats are baked 
at a lower temperature than the final coat, which 
may be baked for an hour or more at 350° F. to 
Vinyl- 
base coatings and epoxy resin coatings are also 
used for their chemical 
previously indicated. 


insure complete reaction of the resin. 


resistance, as was 


Methods of Application 


Paint coatings may be applied to aluminum 
and magnesium-base alloys following the same 
technique employed for the painting of other 
metals. The methods used include brushing, 
spraying, dipping and roller coating. The choice 
of method of application will depend on both 
the surface to be coated and the type of finish 
selected. Spraying is probably the method most 
widely used on large surfaces, while dipping is 
frequently employed for small parts. When 
parts are to be formed from flat sheet, the sheet 
is often precoated by means of machine roller 
coating. In this case a coating must be applied 
that will withstand subsequent forming opera- 
tions. The coatings on bottle caps and con- 
tainers are applied in this manner and_ sub- 
sequently baked. 

The wide variety of uses to which the light 
alloys are placed demands a large number of 
types of coatings and methods of application. 
Each job should be carefully considered before 
selecting the coating and the finishing method 


to be emploved r) 








@ HIGH-TEMPERATURE ALLOYS 
FOR ADDING 


@ CORROSION-RESISTANT ALLOYS 
CHROMIUM TO ) 


@ ELECTRICAL RESISTANCE ALLOYS 


@ NON-FERROUS METAL-CUTTING TOOLS 


Electrolytic f 2-2 


@ HARD-FACING MATERIALS 


. ie 
[0] WumM yee @ HIGH-STRENGTH ALUMINUM ALLOYS 


Metal 


Now, for the first time, electrolytic chromium of chromium of low iron content are needed. 
metal is commercially available in tonnage quan- For further information about electrolytic 
tities. It is being manufactured in ELectrromet’s chromium metal and other ELectrromer ferro- 
new Marietta, Ohio plant. Electrolytic chromium alloys and metals, please contact the nearest 
can be advantageously used whenever additions | E.ectromet office listed below. 





The term “‘Electromet” is a registered trade-mark of Union Carbide and Carbon Corporation. 





ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [qq New York 17. N. Y. 
OFFICES: Birmingham e Chicago e Cleveland e Detroit 
Houston e Los Angeles « New York e Pittsburgh « San Francisco 


In inada: Electro Metallurgical Company, Division of 
Union Carbide Canada Limited, Welland, Ontario 


Ferro-Alloys and Metals 
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Personal Mention___ 





Louis H. Winkler 


Lous H. Winkier @, metallurgi- 
cal engineer with Bethlehem Steel 
Co., Bethlehem, Pa., was conferred 
the highest honor of the American 
Society for Testing Materials when 
he was given an honorary member- 
ship at the last annual meeting. 
Following graduation from the Uni- 
versity of Missouri (B.S. in i907, 
M.E. in 1909), Mr. Winkler joined 
Cambria Steel Co. in Johnstown, Pa., 
remaining with the company through 
its consolidation with Midvale Steel 
and Ordnance Co., and its acquisition 
in 1930 by Bethlehem Steel. He has 
been concerned with a variety of 
steel products, but much of his work 
has been in fields of wire and wire 
products and piping and tubular 
products. In addition to serving on 
ASTM 


subcommittees, he has 


numerous committees and 
served as 
member of several 
and Steel Institute 


committees, member of the Ameri- 


chairman and 


American Iron 


can Standards Association award 
committee, council, and committee 
on procedure, @ Metals Handbook 
1951 


Petroleum 


to date, and 
Institute 
Winkler is also a 
Auto- 
motive Engineers, American Railway 
Engineering Association, Technical 
Board of the Wrought Steel Wheel 
Industry, and the Wire Rope Techni- 
cal Board, 


Committee from 
two American 
committees. Mr. 


member of the Society of 
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John W. Bolton 


Joun W. BoLTon @. who has di 
rected the metallurgical research and 
testing division of the Lunkenheimer 
Co., Cincinnati, Ohio, for the past 27 
vears, has retired as chief metallur- 
gist and research director. Since 
joining the company as chief metal 
lurgist in 1926, his department has 
developed and patented many un 
usual bronze, iron and steel alloys, as 
well as several special processes. Mr. 
Bolton was active in the technical 
affairs of the 


men’s Society, and was first chairman 


American Foundrv- 
of the gray iron and nonferrous di 
vision, On the basis of published re- 
search work (a book on “Grav Cast 


Iron” and more than 60. technical 
papers) he was awarded the John A. 
Penton Gold Medal of the American 
1937. He 


has been often honored for his long 


Foundrymen’s Society in 


and outstanding record in develop- 


ments in various fields of foundry 
metallurgy and in practical applica- 
tions of research findings to the 
advancement of the castings industry. 
Mr. Bolton Rose 
Polytechnic with a B.S. 
degree in 1918, and received his M.S. 


three vears later. He is also a member 


graduated from 


Institute 


and former national director of the 
American Society for Testing Mate- 
rials, the American Institute of Min- 
ing and Metallurgical Engineers, the 
Manufacturers Standardization So- 


ciety of the Valve and Fittings In- 


dustry, and the American Welding 
Society. Mr. Bolton’s 
retirement gives him time to devote 


well-earned 


to his hobbies of pigeon breeding 
and rifle shooting. He hopes to spend 
much of his leisure time on his farm 
near Terre Haute, Ind. 


Marvin L. Steinbuch @ has been 
appointed successor to John W. 
Bolton @ as chief metallurgist and 
Lunken- 


heimer Co., Cincinnati. A member of 


research director at the 
the company’s metallurgical research 
and testing division since 1947, Mr. 
Steinbuch graduated from the Uni- 
versity of Cincinnati in 1943 with a 
bachelor’s degree in chemical engi- 
neering and received a master’s de- 
gree in 1947, 


Nicholas C. Jessen @ has been 
named assistant superintendent of the 
Barberton, Ohio, works of the Bab- 
cock & Wilcox Co.’s Boiler Div. Mr. 
Jessen joined the company in 1930 
at the Bayonne, N. J., 
transferred to the 


works, and 

Barberton 
plant in 1932 where he has served in 
the capacity of chemist, metallurgist, 
welding engineer and assistant di- 
rector of the works laboratory. Dur- 


was 


ing the past two years, Mr. Jessen 
has had two assignments in Europe 
heavy 


Ww here he observed 


forging 
practice, steel production, welding 
and boiler fabrication methods. He 
was also an instructor in metallurgy 
in the evening classes at the Univer 
sity of Akron for four years. 


James P. Hontas @ has been ap- 
pointed staff metallurgist for the 
American Society for Metals. He was 
graduated as a metallurgical engi- 
necr from the Colorado School of 
Mines and holds a degree in business 
administration from Fenn College. 
In 1942, Mr. Hontas was employed 
by the Aircraft Corp., 
Akron, Ohio, for 3% vears. In 1946, 
and for five vears thereafter, he was 


Goodvear 


metal 
lurgist for the Cleveland Graphite 
Bronze Co. Since 1951, he has been 
with Clark Controller Co., 
land, as engineer. Mr. 
Hontas’ 


research and development 


Cleve- 
materials 
diversified experience in 
will be 
of specific value in his work with 
@ technical committees preparing 
reports for the 
Metals Handbook. 


the metalworking industry 


next editions of 











IT Pays : 


TO MAKE HEAVY-DUTY COPPER 


Caskets 


USE REVERE DEOXIDIZED 


Tube /_ 
\ 


@ An important extra service rendered by Revere consists of 
collaboration ip setting up specifications. This is valuable 
because there are many different Revere Metals, each with 
special characteristics. No one copper, for example, will serve 
to best advantage in every application. A case in point is the 
matter of copper gaskets for Diesel fuel injection pumps. 
Copper is of course an ideal metal for gaskets, and is widely 
used for that purpose. But for this special application, which 
copper and in what form? The pump is used on large engines 
for municipal generating plants. It weighs 186 pounds, and 
must produce the high pressure required to inject fuel near the 
top of the Diesel compression stroke. Naturally, the load is a 
pulsating one. American Bosch Corporation came to Revere 
with the problem. Our suggestion was that much scrap could 
be saved if the gaskets were made by cutting rings off copper 
tube, instead of stamping them from strip. This achieved a 
double purpose, since the tube is made of deoxidized copper, 
which is superior in this application to electrolytic. We are able 
to report that these recommendations proved successful. . 

This work was done by the Revere Technical Advisory Service. 
To get in touch with it, see the nearest Revere Sales Office. 


REVERE 


COPPER ANP BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
= 230 Park Avenue, New York 17, N.Y. 

* _ * Mills Baltimore, Md: Chie ant Clinton, liL; Detroit, Mich, 
Diesel Fuel Injection Pump, made by American Les Angeles and Riverside, Calif; New Bedford, Mass; Rome, N. ¥.— 
Bosch Corp., Springfield, Mass., and gaskets made Sales Offices im Principal Cities, Distributors Everywhere. 
by cutting rings off 2” deoxidized copper tube. SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 








—— 
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GOOD“YEAR 


AIRCRAFT 


ALUMINUM 


“Mlodized 


WITH “ALODINE"® 


for EXTRA PROTECTION 


Many aluminum parts of 
military aircraft are treated by 
Goodyear Aircraft Corporation 
with Dip “Alodine” to meet the 
requirements of Military Specifi- 
cation MIL-C-5541. Alodized 
aluminum is notable for its high 
corrosion resistance and excep- 
tional paint bonding. 

“Alodine’’ can also be used = [f it's aluminum, be sure it's Alodized. 

to protect aircraft in service 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, PA. 


DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. 
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Personals .. . 


J. Walter Gulliksen @ was recently 
appointed general manager of Chase 
Brass & Copper Co., a subsidiary of 
Kennecott Copper Corp., in Water- 
bury, Conn. Mr. Gulliksen, a gradu 
ate engineer from Stevens Institute of 
Technology with a degree in me- 
chanical engineering, has also com- 
pleted post-graduate work at New 
York University, Rutgers Extension 
University, Stevens Institute of Tech- 
nology, and Worcester Polytechnic 
Institute in many subjects, including 
commercial law, industrial personnel] 
management, metallurgy and powder 
metallurgy. He served 15 years in 
various capacities with the Aluminum 
Co. of America, including two years 
as factory superintendent of the Alu- 
minum Index Co. In 1942, he joined 
the Worcester Pressed Steel Co. as 
assistant to the general manager. In 
1946 he was made general super- 
intendent, and soon thereafter was 
appointed to the board of directors. 
Later he was promoted to factory 
manager, which position he held until 
recently. Mr. Gulliksen is known in 
metalworking circles for his accom- 
plishments in deep drawing and 
stamping of various metals, as well 
as for his work on the deep drawing 
of titanium. 


Matt Conley @, sales engineer for 
the Timken Roller Bearing Co., has 
been appointed district manager for 
the company’s steel and tube division 
in Milwaukee. A graduate of the 
University of Pittsburgh, Mr. Conley 
started with Timken in 1948, work- 
ing first in the metallurgical depart- 
ment and then in sales. 


Harold T. Clark @ has been ap- 
pointed director of research of Jones 
& Laughlin Steel Corp., Pittsburgh. 
Dr. Clark was employed by the 
Corporation asa research physicist 
in 1936, advancing from this position 
to research supegyisor, assistant 
manager of reonttl and develop- 
ment, director of metallurgical re- 
search, and in 1953 to assistant 
director of research, holding this 
position until his recent appointment. 
Prior to joining J & L, Dr. Clark 
taught at the American University in 
,Cairo, at Lafayette College and at 
Purdue University, from which 
school he was awarded his Ph. D. 
in physics in 1936. 
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ALUMINUM IMPROVED AS ELECTRICAL CONDUCTO 





Aluminum Screw Machine 
Skate Part Has 
Strength Without Weight 


The skate toe stop shown below is made 
by Ware Brothers Division of Chicago Roller 
Skate Company. Reynolds 2011-T3 aluminum 
serew machine stock was selected for the 
part because it offers ample strength and 
mass yet is light in weight. This manufacturer 
of quality skates also uses a forged aluminum 
foot plate for the same strength to weight 
advantage. 

Job for job, aluminum alloys machine at 
greater speeds and feeds, thus stepping up 
production. Unit costs for material, handling 
and shipping step down because of aluminum’s 
light weight with strength. 


For help on alloy selection and prompt 
delivery on aluminum screw machine stock 
call your Reynolds Office or Distributor listed 
under “Aluminum™ in your classified tele- 
phone directory. Write on business letterhead 
for your free copy of the 124-page handbook, 
“Machining Aluminum Alloys.” Address 
Reynolds Metals Company, 2576 South Third 
Street, Louisville 1, Kentucky. 





Aluminum Industry Adopts New 
Alloy Designation System 


The Aluminum Association has developed 
a new system of wrought aluminum alloy 
designations to supplant various systems pre- 
viously used. The new system which over- 
comes inadequacies of the old systems became 
effective on October first. 

To speed transition from the old to the new 
standard designations the Reynolds Metals 
Company is offering a simplified conversion 
chart. Two sizes of the chart are available, one 

7” x 22” is read easily when wall hung, the 
other is 814" x 11” for use at desk or drawing 
board. Both old to new and new to old con- 
versions are shown. 

Write to Reynolds Metals Company, 2576 
South Third Street, Louisville 1, Kentucky for 
your free copy of either size chart. 


Bus Conductor Strength; Maintains High Conductivity 


Reynolds Aluminum Development Increases 
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vides greater strength with very 




















A new Reynolds development, ye for bus conductor applications, pro- 
ittle effect on electrical conductivity. An 


‘example from the chart above shows why this new material is just what the 


2" x 14" weighing just under 2 pounds per foot; 
inew RABC (Reynolds Aluminum Bus Con- 
| ductor) carries the same load with a 2.8" x 14" 
bar weighing only 4/5 pound per foot. The 
result is a 60% saving in weight. 


New Flexibility 
in Sizes and Shapes 


In addition to providing greater strength 
advantages RABC is available in an unlimited 





range of sizes and shapes that permit design- 
ing to the minimum amount of metal needed | 
for the current carrying job. It is no longer 
necessary to specify oversize conductors be- 
cause of intermediate size limitations. The 





300,000 Volts Plus Is Normal 
Load for Big Reynolds ACSR 


Reynolds Metals Company recently fabri- 
cated a special order of Aluminum Cable Steel 
Reinforced (ACSR) as large as any cable yet 
made for overhead service in this country. 
This cable has an outside diameter of 1.76 
inches and will be used in a 300,000 volt power 
system. This is a dramatic example of the ad- 
vantages resulting from the light weight and 








electrical conductivity of Reynolds Aluminum. 


| electrical industry ordered. A current load of 700 amperes requires a copper bar 


result is a material cost as low as or lower than 
for any previous aluminum bus conductor, 


Many Cost Advantages 


All of the basic advantages of aluminum bus 
conductor, of course, still hold true. More con- 
ductivity per dollar. Long range availability. 
Excellent resistance to corrosion. And, lighter 
weight which permits faster, easier handling 
and saves on installation time and labor costs. 


ALUMINUM vs. COPPER BUS CONDUCTOR MATERIALS 
PROPERTIES COPPER 


Tensile Strength (psi) 33,000 to 37,500) 
Vield Strength (psi) Not Specified 
Electrical Conductivity 
% IACS 
Current Carrying Capacity 
Resistivity @ 20°C 
(microhms, sq in 
Modulus of Elasticity 
(1b /ine 
Density (Ib /in.*) 
Temp. Coeff. of Resistance 
(% per °C @ 20°C) 393 403 360 
Guaranteed minimum thor given temperature rise and seme cross section 


AL 
€C-4i7 
17,000 
15,000 


WaBc 
29,000° 
25,000° 





98% 
100% 


61% 
82% 


55%° 
19% 
ft) 831 13.% 14.82 
16 x 10 
322 


102 10 
09765 


10 x 16 
09765 
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Send for new descriptive literature on | 
Reynolds Aluminum Bus Conductor and | 
an index of other Reynolds Literature. | 
Write Reynolds Metals Company, 2576 | 
So. Third St., Louisville 1, Kentucky. | 
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Fluted Aluminum Tubing 
Ideal for Decorative Applications 


Exceptionally beautiful effects in the con- 


struction of furniture and architectural deco- | 


ration are being obtained through the use 
of tubular, fluted extrusions of 6063-T6 
Reynolds Aluminum. They 
can also be used in making 
outdoor clothes driers and 
poles, umbrella and vac- 
uum cleaner handles, dis- 
play racks, clothes trees, 
ladder rungs and many 
other useful items. Ladder 
rungs of this material, for 
example, have a safer, non- 
slipping surface. 
The new fluted alumi- 
num tubing has an ulti- 
mate strength of 32,000 
psi, a yield of 25,000 psi 
and 8% elongation. Data 
on standard sizes are given below. 
Minimum inside Bend Radi! 





Nominal t 
Standard Tube Sizes* — 


Bending Machine ee 
With Mandre| | Without Mands 





54" « 050° Wall 
14" x 050° Wall 
1” x .050" Wall 16.0 
1” x 0625" Wall 20.0 
*Other sizes available on special inquiry 


12.7 
13.7 





Smooth surface drawn aluminum furniture 
tubing for other than fluted finishes, of course, 
continues to be available in 6063-T831 and 
6063-T832 alloys and tempers, in 34”, 1%" and 
1” sizes, with .049” through .065” wall thick- 
nesses. For mere complete information write 
Reynolds Metals Company, 2576 South Third 
St., Louisville 1, Kentucky. 





Reynolds New Master Alloy 
Aluminum Pigs Cut Foundry Costs 


A new concept of reduction pot practices has 
resulted in the production of two new master 
alloy aluminum pigs at regular pig prices. 

Both new pigs, designated as 2364 and 
2393, have been added to the full line offered 
by the Reynolds Metals Company. Their ruse 
in foundries provides improved production 
control and fewer rejected castings. 

Available in the 50 pound size, these new 
master alloy pigs provide more uniform analy - 
sis through simple blending with secondary 
metals to control undesirable impurities. 


Chemical analysis of 2364 alloy pig is silicon 
6%, copper 4%, nominal iron and balance 
aluminum. 2393 alloy pig has a chemical 
analysis of silicon 9%, copper 3!4%, iron 44%, 
balance aluminum. Complete information on 
these and the family of aluminum pig and 
ingot products by Reynolds is available from 
the Reynolds office or Pig and Ingot Distribu- 
tor listed under “Aluminum” in your classi- 
fied telephone directory. Or write direct. 
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Roll Bonded Aluminum Sheet Now Produced by 
Reynolds for Refrigeration Industry 


Reynolds roll bonded aluminum shee 
‘cally bonded together. It is an ideal 


t is two sheets of aluminum metallurgi- 
material for refrigerator evaporators, 


freezer liners and freezer cold plates. In fact, it should be an economical, effi- 


|eient and practical replacement for all 


applications involving heat exchanging 


where tubing fastened to sheet has been used in the past. 





New Edition of **Aluminum Data” 
Offers Valuable Information 
to Aluminum Users 

Reynolds Metals Company has just re- 
leased the 1954 edition of the “ Aluminum Data 
Book”. It contains 220 pages of detailed in- 
formation on the properties and character- 
istics of aluminum and is considered the most 


| complete and up-to-date technical information 
}on aluminum now available. 


Text and tabular 
information on physi- 
cal, chemical and me- 
chanical properties of 
aluminum as well as 
data on tolerance, 
weight, fabricating 
characteristics, etc. 
have been expanded. 

Entirely new in- 
formation is presented 
on radioactive iso- 
topes of aluminum, 
thermal neutron ab- 
sorption cross sections for various metals, 
as well as the elements found in commercial 
aluminum alloys. 

Other new material includes a section on 
“Availability” showing manufacturing limits 
on standard aluminum mill products and 


The ALUMINUM DATA BOOK 


giving details on aluminum powders, pastes | 


and chemicals. A section is devoted to the new 
alloy designation system just adopted by The 
Aluminum Association. New and old system 
equivalent tables are shown. 

Single copies of the book are available to 
engineers, designers, technical men, instruc- 
tors aud executives without charge when re- 
quest is made a business letterhead. 
Address requests to Reynolds Metals Com- 
pany, 2576 South Third Street, Louisville 1, 


Kentucky. 





Reynolds Begins $2,585,000 
Expansion of Sheffield, 
Alabama Sheet Mill 

New melting equipment capable of produc- 
ing about 90,000,000 pounds of aluminum an- 


nually is being installed as the first step in a 
broad expansion program planned for Reynolds 


sheet mill in Sheffield, Alabama. This will per- | 
mit Reynolds to give better delivery to the | 
ever-expanding market for aluminum sheet. | 
Additional annealing facilities consisting of | 


four new furnaces, each with a capacity for 
120,000 pounds of aluminum coils are also 
being added to the plant. 

A number of new buildings will be required 
house the melting and annealing 
facilities. 


to new 





Metal ordinarily used for tubing, accumu- 
lators and receivers is eliminated. The passage- 
ways are inside the sheet. There are no tubes 
|to bend. Welding is minimized. There is no 
| brazing and therefore no flux contamination. 
| Many connecting and assembly operations are 
| eliminated. There is no problem of lost con- 
| ductivity. Cleaning time and expense are 

reduced because there are no deep crevices 
| where tubing meets sheet. 

| Tubing contours smoothly into the sheet. 
| Expansion, radius and bending problems in- 
| herent with tubing are eliminated. You can 
| route refrigerants wherever they are needed. 
Passageways may be flat, oval or round. They 
can be smaller and can be placed closer to- 
gether. Additional length adds nothing to the 
| cost. Reynolds roll bonding is strong and com- 
pact. Passageways themselves act as stiffening 
ribs and contribute to the overall sturdiness 
of the unit. 

For more details on Reynolds roll bonded 
aluminum sheet or for Reynolds engineering 
assistance on fabricated parts for your par- 
ticular products, regardless of your industry, 
contact the Reynolds office listed under “ Alu- 
minum” in your classified telephone directory. 
Write for your free copy of the 20-page bro- 
chure, “Aluminum Appliance Parts” and the 
24-page “Catalog of Facilities” to Reynolds 
Aluminum Fabricating Service, 2065 South 
Ninth Street, Louisville 1, Kentucky. 





| Fabricators Benefit from 
Reynolds Design Seal Program 


More and more manufacturers are partici- 
pating in the “Designed in Reynolds Alum- 
inum” Seal program. 

Applied to the manufac- 

turers’ products it tells 

a stronger quality story 

at point-of-sale. Reynolds 

national magazine adver- 

tising and outstanding 

"Mister Peepers’’ TV 

show are benefiting Seal program participants. 
For details on how your company can quali- 
fy for the Seal, write Reynolds Metals Com- 
pany, 2576 So. Third St., Louisville 1, Ky. 
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Shipment of 352 ae welded sheet aot Se 
radiant furnace tubes for @ leading manufec- 

turer of industrial heating Furnaces. All feature * 
the new fabricated return bends. 


Mme 
— 


PSC’ New 


FABRICATED 
Return Bends 


make radiant furnace tubes last longer 


Here are three reasons why sheet 
alloy radiant furnace tubes equipped with 
the new PSC fabricated return bends are 
serving better: (1) Uniform wall thick- 
ness, and smoothness of interior result 
in uniform flow of gases; less cracking and 
burning out at the bends. (2) Light-wall 
construction saves heat-up time and fuel. 


cost (important for export); easier 
handling. 

PSC precision-assembled tubes are 
standard on many models of radiant fur- 
naces. Also a complete line of heat- 
treating containers and fixtures, of 
weight-saving sheet alloys of any type. 
Send blue prints or write as to your needs, 


(3) From 33 to 50° lighter than cast 
tubes: lower initia! cost; lower freight Send for CATALOG S52 [esate wn’ 


Pye 
THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
vy wv w* OFFICES IN PRINCIPAL CITIES 
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DROP IN... 
ANYTIME! 


eet te ahesirne ist alee 


The experience will be well 

worth your while! You will be able 
to get the Unitcast Story first 
hand, with nothing left to your 
imagination. 

There's no need to be concerned about 
your personal safety. You will be furnished with protective 
equipment. Our ventilating system effectively keeps the atmosphere 
clear for your breathing comfort. And every known safety device is 
employed for your constant protection. 

We'll escort you thru the heart of the foundry. You'll be 
standing beside the roaring furnaces . . . be able to look into their 
bubbling bellies . . . see the effect thousands of amperes have on the 
charge thru massive carbon electrodes. You'll see the great ladles 
swing away to spew forth their white hot streams of molten steel 
into hundreds of mass-produced molds. You'll be permitted 
to scale the stories-high sand mill . . . and in a matter of minutes 
return to see castings being cleaned that you saw poured 
a short while before. 

We'll apologize, in advance, for the noise. We're sure you'll 


be gracious enough to overlook the one inconvenience we cannot control. 


These experiences . . . and many more are yours without 
obligation. A post card or letter in advance will assure you an 
educational trip thru America's Most Modern Electric Steel Foundry. 
Drop in anytime! 


UNITCAST CORPORATION 


Plant Ill 
1414 E. BROADWAY at RICHFORD, TOLEDO, O. 





e QUALITY 


Vtcast ° 
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Personals .. . 


Henry J. Fisher @ has been ap- 
pointed a research associate on the 
staff at the General Electric Research 
Laboratory, Schenectady, N. Y. Dr. 
Fisher, a metallurgist specializing in 
foundry processes and development, 
is a native of Canada who has studied 
at Queen's University in Kingston, 
Ont., at the University of Birming- 
ham in England, and at Yale Uni- 
versity, where he received his 
doctor's degree in engineering. Since 
1945, he has been a scientist on the 
staff of the Department of Mines and 
Technical Surveys, Ottawa, Canada. 


Edward A. Loria @ was recently 
appointed staff metallurgist for Cru- 
cible Steel Co. of America and as- 
signed to the central metallurgical 
office in Pittsburgh. His principal 
efforts will be in the field of stainless 
and heat resisting materials for air 
craft, automotive and power generat- 
ing applications. He was formerly 
associated with the research and 
development department of the Car- 
borundum Co., Niagara Falls, N. Y. 
Mr. Loria’s previous experience 
also includes service as senior fellow 
in metallurgy at the Mellon Institute 
of Industrial Research and as assist- 
ant metallurgist in the research and 
development laboratory of the U.S. 
Steel Corp. Mr. Loria was graduated 
from Carnegie Institute of Tech 
nology with B.S. and M.S. degrees in 
metallurgical engineering. He has 
also completed graduate courses in 
metallurgical engineering and phys- 
ical metallurgy at the University of 
Pittsburgh and Massachusetts Insti- 
tute of Technology. He is the author 
of more than 30 technical papers on 
the physical and process metallurgy 
of iron and steel. 


Robert Lee Weidman @ has been 
appointed technical sales representa 
tive for the Cooper Alloy Foundry 
Co., Hillside, N.J. He is a graduate 
of Pennsylvania State University with 
a B.S. degree, and prior to his present 
appointment was eastern sales engi- 
neer for Michiana Products Corp., 
Michigan City, Ind. 


W. P. Woodside, Jr. @, associated 
with Park Chemical Co., Detroit, for 
the past 18 years as sales representa- 
tive in the Cleveland territory, has 
now been elected president of the 
company. 





CARBONITRIDING AND ARMOUR 
AMMONIA INCREASE PRODUCTION 
AT PEARSON COMPANY 


New processes prove more efficient, safer for metal treating 


Those carbonitriding and brazing furnaces above mean greater The booklets offered below will show you how to put 
production and safety at the Pearson Industrial Steel Treating this knowledge to work in your plant. Write today for 
Company in Chicago. And Pearson specifies Armour's pure, dry free copies. If your ammonia probl¢m is unusual or press- 
ammonia and dependable service for their carbonitriding ing, write us giving full details of your requirements 
All through the metal treating field, plants are using every 
improved »rocess they can to provide their clients with berter 
work. Since many of these new processes require ammonia, (] “ Apglications of Dissociated Ammonia ” 
more and more companies like Pearson are calling on Armour ([] “Ammonia Installstions for Metal Treating ” 
ammonia and service for best results. (J “The Nitriding Process” (J * Carbonitriding ” 


r———-— Clip and mail this today! 


Carbonitriding has reduced costs and increased safety in many 
plants. And Armour men were there in many cases to give ad- Title 
vice and help on installations. Those men in Armour’s Techni- 
cal Service Department are equipped and ready to help you in 
your installation 
Since 1947 Armour has sponsored a fellowship at the Massa- 
chusetts Institute of Technology for the study of carbonitriding 
and other modern metal treating processes. That knowledge is 
basic research, and available to you. 


Save money on our tank truck delivery ARMOUR Glamonita 


service available in most areas 
Armour and Company + 1355 West 31st Street + Chicago 9, tli. 
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developed from Electrode Potential Tests... 


Blaw-Knox NA6LC Alloy 
shows no deterioration 
after 5 years of service 


in corrosive pickling liquor 


Manganese-bronze pickling hooks used by a leading metals 
producer deteriorated quickly in sulfuric acid solutions. 

National Alloy metallurgists were asked to develop a 
more corrosion-resistant hook—-one which would have longer 
service life than that obtained from the manganese-bronze 
hooks and accessory equipment. 

In National Alloy’s laboratory, electrode potential equip- 
ment was utilized for rapid evaluation of the corrosion 
resistance of alloy samples in varied acid concentrations. 
Operating conditions were closely simulated. 

Repeated tests pointed to one alloy as having exceptional 
corrosion resistant characteristics. Later designated NA6LC, 
the alloy was used to cast hangers, beams, frames and hooks 
designed for this application by National Alloy engineers. 

Five years have passed since the castings were installed. 
They show absolutely no signs of deterioration or any cor- 
rosive attack. 

If yours is a corrosion problem, contact National Alloy for 
rapid determination of the most economical alloy for your 
application. 


BLAW-KNOX COMPANY 


National Alloy Division + Pittsburgh 38, Pa. 
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Personals . . . 


Clarence G. Bieber @ and George 
R. Pease @ have been appointed, 
respectively, head of the special 
alloys section and head of the weld- 
ing section at the Bayonne (N.J.) 
Research Laboratory of the Inter- 
national Nickel Co., Inc. Mr. Bieber, 
who received his technical education 
at the University of Wisconsin, joined 
the staff of Inco’s Huntington, W.Va., 
works in March 1924, and in 1939 
he became works metallurgist, the 
position he held until his present 
appointment. His studies in melting, 
deoxidizing and refining of nickel 
alloys have resulted in the issuance 
of 18 United States and many foreign 
patents. Mr. Pease is a master of 
science graduate of the University of 
Massachusetts. He was a chemist 
with the Springfield Armory of the 
U.S. Army Ordnance Department 
from 1939 until 1945, when he joined 
the staff of the Bayonne Laboratory. 
His work has centered on the devel- 
opment of new welding electrodes 
and has resulted in a number of 
patents and technical papers. 


Robert B. Heppenstall, Jr. @ has 
been named general manager of the 
Bridgeport, Conn., plant of Heppen- 
stall Co. Starting with the company 
on a part-time basis in 1945, he has 
been employed full time since 1950, 
and has served as manager of market 
research since 1953. He represents 
the fourth generation of Heppen- 
stalls associated with the company, 
founded by his great-grandfather in 
1889. His father, Robert B. Heppen- 
stall, Sr. @, is president. 


M. A. Burello @, formerly with the 
market research and sales promotion 
department of E. I. du Pont de 
Nemours & Co., Inc., Wilmington, 
Del., has joined the product plan- 
ning group of Carboloy Dept. of Gen- 
eral Electric Co. in Detroit. Mr. 
Burello, who participated in product 
research on titanium at du Pont, and 
on ferro-alloys prior to that when 
associated with Vanadium Corp. of 
America in Pittsburgh, holds a B.S. 
in metallurgical engineering from 
Queens University, Kingston, Ont. 


Edward F. Mooney @, formerly 
representative for Armour & Co., 
Boston, has been appointed New 
England sales representative for C. I. 
Haves, Inc., Cranston, R.I. 





ALLOYS 


ONE-PIECE “KING SIZE” 
SERPENTINE FURNACE GRID 


This, we believe, is the largest single piece grid of 
its type ever produced ...and three of them are 
now in use at the Newark, Ohio Works of the Kaiser 
Aluminum & Chemical Corporation. cycle and reduces multiple handling costs signifi- 
Despite the extreme length of the carrier (25 cantly. Grids are 6 ft. wide each, providing 150 sq. ft. 
feet), there is freedom from warpage, due to the of usable surface. 
“Serpentine” and tie-rod design as shown in the 
insert photo above. Type 304 stainless steel strip with 
rolled edges prevents marring the coiled aluminum 
rod through annealing at 900° to 950°F. and water- 
spray quench at 60° to 80°F. 
The first Rolock § ft. serpentine grids performance- 


wise were a big improvement over previous carriers, 
but the present 25 ft. “King Size” gives complete 
stability on the conveyor through the spray quench 


As in this instance, Rolock engineers will gladly 
cooperate with yours in designing engineered-to-the- 
job equipment for heat treating and finishing proc- 
esses. We've solved many tough jobs...and are 
looking for more. Ask for Catalog B-8 ( Heat Treat- 
ing) or B-9 (Corrosion Resistant ). 


Offi es in: ANDERSON, IND., CHICAGO, CLEVELAND, DETROIT, HOUSTON, LOS ANGELES, MINNEAPOLIS, PHILADELPHIA, PITTSBURGH, ST. LOUIS 


ROLOCK INC. + 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work ee | 


Easier Operation, Lower Cost 


JOR LS4A 
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porn SOOO 


Licks those 
tough jobs 

2 
Slashes your 
heat treat 
costs! 


"NO-GAP" OPERATION—A batch type furnace with less than 30 seconds 
between loads. Work chamber is never exposed to air. Loading is 
accomplished while slow cooling or quenching a previous load. 


GREATER PRODUCTION—Actual field operation has proven conclusively 
that the Dow Model J-800 will easily bring 800 pounds from room 
temperature to 1500° F in less than one hour. 


COMPACT CONSTRUCTION—Occupies floor area of only 7'10” x 14’4” 
giving maximum production for minimum floor space. 


VERSATILITY—Ideal for carbonitriding, gas carburizing, clean hardening 
and carbon restoration. Hot oil quenching and atmosphere cooling 
equipmeit available. 


EXCLUSIVE FEATURES—High capacity fan combined with heat capacitor 
assures uniform case depth throughout each load «+ Forced circula- 
tion of quench oil assures uniform hardness with minimum distortion 
¢ Sealed quench tank gives cleaner stock—minimizes fire hazard. 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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Personals .. . 


Robert L. Reed @ was recently 
appointed district manager of the 
Pittsburgh office of Electro Metal 
lurgical Co., a division of Union Car 
bide and Carbon Corp. Mr. Reed, a 
graduate of Ohio State University, 
joined the company as a sales engi 
neer in 1946 after completing some 
confidential metallurgical research 
for the War Department. He served 
in Electromet’s Chicago and Detroit 
offices before going to Pittsburgh in 
1953. 


A. C, Wickman @, former presi 
dent of A. C. Wickman, Ltd., Cov 
entry, England, and recently chair 
man of A. C. Wickman, Canada 
Ltd., has retired as a director of Firth 
Sterling, Inc., Pittsburgh. 


George M. Thomas @ has been 
named associate metallurgist in the 
sintered metals laboratory of Inter 
national Business Machines Corp., 
Endicott, N.Y. Mr. Thomas began 
his association with IBM in January 
1954, when he was employed as a 
technical engineer in the metallur 
gical laboratory, the position he held 
at the time of his recent appointment. 
He graduated from the Colorado 
School of Mines in 1944 with a B.S 
degree in metallurgy, and received 
his M.S. from Stevens Institute of 
Technology in 1950. 


Alfred Taboada @, formerly with 
Curtis-Wright Aircraft Corp., Wood 
Ridge, N.J., and Clarence H. Wodtke 
©. formerly with Northern Ord 
nance, Inc., Fridley, Minn., have 
been appointed to the staff of one of 
the Atomic Energy Installations at 
Oak Ridge, Tenn., operated by Car 
bide and Carbon Chemicals Co., a 
division of Union Carbide and Car 
bon Corp. 


Milton Stern r ] has been ap 
pointed to the staff of the metals 
research laboratories of Electro Met 
allurgical Co., a division of Union 
Carbide and Carbon Corp., Niagara 
Falls, N.Y. Dr. Stern has been 
assigned to the chemical research 
group as a senior research assistant 
He received his B.S. degree in chem 
ical engineering from Northeastern 
University in 1949, and the M.S. 
degree in metallurgy and the D.S. 
degree in physical metallurgy from 
Massachusetts Institute of Technol 
ogy in 1952. 





Why Pickle the Equipment Too? 


ii 
; 


ALLOY TRAYS SAVE $1600 A YEAR—}) 
Pickling trays made of Haste.Loy alloy C have saved 
a company $1600 a year. The trays are immersed in hot 
20 per cent hydrochloric acid and then into a solution 
of one per cent phosphoric acid with ferric salts at 
205 deg. F. This treatment is used to produce a porous 
surface on metal parts. HasTELLoy alloy trays last two 
years. Other trays lasted only two months, 


( 


SIX YEARS IN HOT HCl - This Hasrenioy 
alloy B pickling tank has already outlasted other 
materials by four times. It is expected to be good 
for many years to come. The tank holds hot 15 per 
cent hydrochloric ac id used to remove erease and 


lacquer from cast iron parts, 


VAT PAYS FOR ITSELF Here's a Hast 
ELLOY alloy C vat that has already paid for itself 
and is still going strong, It is used to pu kle copper 
parts in a mixture of 30 per cent nitric acid and 
60 per cent sulphuric acid at 180 to 200 deg. F. 
Crocks previously used had to be replaced on an 


average of every six months. 

s 
Hastettoy alloys can solve some of yvour cor- 
roston problems, too, For further information, 


contact the nearest Haynes Stellite Company 
office listed belou 


VP 
ASTELLOY 247% Harmen Stale Comecny 


Trade-Mark Union Carbide and Carbon Corporation 


Nickel-base, corrosion-resistant alloys available 


UCC 
General Offices and Works, Kokomo, indiana 
as sheet, plate, bar stock, welding rod, welded Sales Offices 
tubing and pipe, cast pipe and fittings, sand and = enotae Vesbastn pale os ey ON 


precision-investment castings, 
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J-M BLAZECRETE 
builds longer lasting 
refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete* linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete ... then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Of. 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wal! construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE—For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box60, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 





mM Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 
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Personals .. . 


Don M. Johnson @, chief metal- 
lurgist in the Cleveland Works Div. 
of Jones & Laughlin Steel Corp. since 
1950, has been appointed to a posi- 
tion on the Corporation’s metallurgi- 
cal contact staff, and will handle 
customer service contacts, primarily 
on sheet products, out of the Cincin- 
nati district sales office. Mr. Johnson 
is a graduate of the Colorado School 
of Mines, with the degree of metal- 
lurgical engineer, and has served in 
the Cleveland metallurgical depart 
ment since 1933. Appointed to be 
assistant chief metallurgist is Jack W. 
Culver @, who has been plant metal- 
lurgist and chief inspector at Jones & 
Laughlin’s Electricweld Tube Div. in 
Oil City, Pa., since 1951. A gradu- 
ate of Carnegie Institute of Tech- 
nology, Mr. Culver has been associ- 
ated with J & L since 1939. 


Charles H. Schwerin @ has been 
appointed manager of the industrial 
furnace division of the Gas Machin- 
ery Co., Cleveland. With 19 years’ 
experience in the industrial furnace 
field, Mr. Schwerin’s previous posi- 
sion was manager of sales and sales 
engineering for the George J. Hagan 
Co., Pittsburgh. A graduate of Car- 
negie Institute of Technology, he is 
one of the pioneers in the automation 
of the heat treatment of steel, iron 
and aluminum, and also initiated the 
use of automatic rotary-hearth fur 
naces for heating slabs for plate mills 
and blooms for rolling mills. 


Bruce Wise @, a graduate of Case 
Institute of Technology, has com- 
pleted his sales training program and 
has been assigned to the Los Angeles 
office of the Timken Roller Bearing 
Co. John Szuhay @, also a graduate 
of Case Institute of Technology, has 
completed the steel sales training 
program and has been assigned to 
the Cleveland office of the Timken 
Company as a sales engineer. 


Vance H. McNeilly @, formerly 
with Purdue University, division of 
engineering sciences, as instructor 
and supervisor of ordnance research 
project, having received his Ph.D. in 
June ’54, is now an engineer in the 
development engineering division of 
the engineering department, mechan- 
ical research section, mechanical de- 
velopment laboratory, E. I. du Pont 
de Nemours & Co., Wilmington, Del. 
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TOOTH-AT-A-TIME HARDENING USING G-E INDUCTION HEATER PRODUCES HIGH-QUALITY GEARS IN MANY SIZES. 


Fifteen-inch gears quality hardened 


with 20-kw G-E induction heater 


New Britain Machine eliminates 


grinding and copper plating costs G-E INDUCTION HARDENING 


By switching from furnace to induction hardening with General 
Electric induction heaters, New Britain Machine Co., New 
Britain, Conn., improved their gears with a minimum investment 
in new equipment. 

Equipment costs were reduced by installing a Sxture that 
makes it possible to harden a tooth at a time. In this way, 
New Britain can heat-treat gears up to 15 inches in diameter 
with only a 20-kw G-E heater. 

Hardening is confined to the tooth surfaces, where the wear 
is greatest, leaving the core shock resistant. Formerly, New 
Britain either carburized and hardened the gears completely a 
process which caused distortion and required expensive grinding 

or they had to copper plate the gears for selective hardening. 

For information on how you can cut costs and improve your 
products using G-E induction heat, contact your nearest G-E 
Apparatus Sales Office. And write for the new modern-metal 
processing bulletins—Forging with Induction Heat, GEA-5983, 
and Furnace and Induction Brazing, GEA-5889. Address: 
Section 720-137, General Electric Co., Schenectady 5, N. Y. 


GENERAL @ ELECT RIG wr accurate noucrion wear, tardening 


can be limited to areas where pressure and wear 
are greatest. Core remains shock resistant 
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If you've passed up using metal powder 
finished machine parts because your 
applications require units of greater 
strength and ductility than they nor- 
mally provide, then you will want to 
investigate STEEL OILITE. 


Here is a new, yet thoroughly proved, 
metal powder product that is saving 
users from 35% to as high as 96% over 
conventionally produced precision fin- 
ished machine parts. 




























(OW... Another Chrysler First! 


Dept. H-12 


Finished 
Machine Parts 


of STEEL 
OILITE 


for applications requiring 
extreme ruggedness, low wear, 
and unusual ductility. 








STEEL OILITE Finished Machine Parts 
provide revolutionary new strength and 
ductility that makes these big savings 
practical on countless new applications 
where component parts need to be 
especially tough. 


Write today for the New 
Bulletin on STEEL OJLITE 





CHRYSLER CORPORATION 


AMPLEX DIVISION 
Detroit 31, Mich. 


FIELD ENGINEERS THROUGHOUT THE UNITED STATES AND CANADA 


OILITE PRODUCTS INCLUDE: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units of Non- 
Ferrous and Ferrous Metals and Alloys including Stainless Steel. 





Personals .. . 


Anton F. Mohrnheim @, registered 
professional engineer of the Province 
of Ontario and until recently research 
fellow at the Ontario Research Foun 
dation, Toronto, is engaged in estab- 
lishing a new production and _ re- 
search laboratory for semifinished 
products of laminated precious and 
nonferrous metals at Leach & Garner 


Co., Attleboro, Mass. 


Franz R. Brotzen @ has been ap- 
pointed assistant professor of me- 
chanical engineering at Rice Insti- 
tute, Houston, Tex. 


Lloyd E. Rautiola @ is on a mili- 
tarv leave of absence from the mag- 
nesium division, Dow Chemical Co., 
Midland, Mich., where he 


ploved as a metallurgist. 


was em 


William O. Wood @ has joined 
Vanadium-Alloys Steel Co. and will 
work out of the St. Louis, Mo., office 
as a sales engineer. Mr. Wood was 
with the Lindberg Steel 
Treating Co., Chicago. 


formerly 





Donald E. Matthieu @ has re 
signed his position as chief metal- 
lurgist for the Alabama Pipe Co., 
Anniston, Ala., to become district 
sales manager for Kerchner, Mai 
shall and Co., Richmond, Va. 


Richard E. Fronko @ is emploved 


as a metallurgist in the mill met 





allurgical department, Sanderson 
Halcomb Works, Crucible Steel Co 


ot America, Syracuse, N.Y 


James T. Parker @, formerly sales 


engineer and 





machin 
ability research for the La Salle Steel 
Co. in Hammond, Ind., is now sales 


director of 







engineer for the Southern California 
Aluminum Treating Co 


Thomas E. Tietz @ has received 
his doctorate in physical metallurgy 
from the University of California and 
Is now employed as associate physi 
cal metallurgist at Stanford Research 
Institute, Stanford, Calif. 


Robert J. DeVoe @ is now enrolled 
in the General Electric Co.'s manu 
facturing training program, and is at 
present assigned to the major appli 


ance division, Louisville, Kv. 


Leon D. Michelove @ has joined 
the staff at Battelle Memorial Insti 
tute, Columbus, Ohio 


engineer. 


as a researe h 













Left: New England Metallurgical Corpora 
tion installed first Lindberg Carbo-nitrid 
ing Furnace at Worcester plant. 


Above: Six months later New England 
Metallurgical installed second Carbo-ni 
triding Furnace at Boston pant 


One Z~woweeRe Carho-nitriding Furnace merited 
another at New England Metallurgical Corporation 


“Our first Lindberg Carbo-nitriding furnace in 
January . . our second one installed just 6 months 
later!’’ Yes, that’s what happened in the plants of 
New England Metallurgical Corp., Boston, Mass., 
for more than 28 years well known commercial 
heat treaters. 


The first unit, a gas fired, radiant tube, carbo- 
nitriding furnace went to the company’s Worcester 
plant known as Greenman Steel Treating Company. 


Six months later a second Lindberg Carbo- 
nitriding furnace was installed in the Boston plant 
of New England Metallurgical Corporation . . and 
this team of versatile ‘“‘work horses’’ have been 
continually turning out production . . 24 hours a day. 


Mr. Lloyd Field, Vice-President and General 
Manager of the Worcester Division, has this to say 


LINDBERG 


about the Lindberg Carbo-nitriding Furnaces: ““‘We 
selected Lindberg Carbo-nitriding Equipment for 
the usual reasons . . cost cutting . . uniform, quality 
work .. high, dependable production. But more 
than that . . as you know, variety seems to be the 
spice of a commercial heat treater’s life, and because 
of the versatility of the Lindberg Carbo-nitriders, 
which are actually five furnaces in one, they are 
without doubt our busiest and most valuable pieces 
of equipment. 

‘*‘When customers send in work for carbo-nitriding, 
carburizing, neutral hardening, annealing, or carbon 
restoration, a hue and cry goes up to check for room 
on the heavy schedules of the Lindberg Carbo- 
nitriding Furnaces.” 

Lindberg Carbo-nitriding Furnaces can do a job 
for you, too. Ask for bulletin No. 241. 


| FURNACES 


Lindberg Engineering Company + 2448 Hubbard Street + Chicago 12, Illinois 
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New Linings for 
Food Cans Defy 
Contamination ! 


Electron Micrographs > iS 
(Palladium shadowed) “>” Td 


1 Silicon monoxide replica of 
, polyethylene film. 30,000X. 
icist at the 
Kelsch, Physicis 
mical Corp. Research 


York, operat 
Loboratorien i EMU-3A Elec- 3 Silicon monoxide replica of thick 
ing the 


ge icroscoPe- tin plate on can. 7,900X. 


2 Silicon monoxide replica of vinyl 


Mr. J. 3 chloride film. 30,000X. 


Interche 


4 Silicon monoxide replica of vinylite 
film. 30,000X. 








—They're the Result of Vital Development Work at 
Interchemical Corp. with the RCA Electron Micrescope 


No longer is the warning on food cans necessary, “Remove 
Contents Immediately After Opening!” Thanks to the wonderful 
new container linings such as those developed at Interchemical 
Corporation, wholesomeness is retained and even opened cans 
may be kept under refrigeration. During development work on 
linings, electron microscopy of various coating films reveals any 
porosity or deformation, and gives a clue to adhesion charac- 
teristics and physical structure ... qualifies the material for the 
application. Dozens of different coatings are now in use, depend- 
ing On requirements. They provide superior corrosion resistance 


and inertness to food acids, prevent contamination and protect 
delicate flavors. 


The new EMU-3A and EML-1A Electron Microscopes provide 
ee and resolution higher than ever before possible 
and include many advanced engineering features. Why not find 
out what this revolutionary new RCA equipment can do for you? 


Installation supervision is supplied and contract service by the 
RCA Service Company is available if desired. 


+ 


For further information write to Dept. L-72, Building 15-1, 
Radio Corporation of America, Camden, N. J. 
In Canada: RCA VICTOR Company Ltd., Montreal 


RADIO CORPORATION 
4 of AMERICA 
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Personals . . . 


Edward T. Stephenson @. after 
three years’ service in the U.S. Navy 
as an engineering duty officer, has 
entered graduate school at Massachu- 
setts Institute of Technology to study 
for a M.S. in metallurgy while work- 
ing as a part-time research assistant. 


Herman A. Johansen @ has re- 
signed his position with Albany 
Station, U.S. Bureau of Mines, to 
accept a research fellowship at the 
University of Oregon, department of 
chemistry. 


F. D. Brookshire @, formerly chief 
metallurgist with General Motors 
Overseas Operation Div. in Mel- 
bourne, Australia, is now a metal- 
lurgical engineer with General 
Motors Process Development Section, 
Detroit. 


Niculas Boboc, Jr. @ is now a field 
service engineer in the metalworking 
department, Western Div., E. F. 
Houghton & Co. 


Krishan K. Tangri @. who re- 
ceived the degree of B.Sc. from 
Punjab University in 1944 ,B.Sc. in 
metallurgy from Banares Hindu Uni- 
versity in ’48, M.S. in ‘52 and Ph.D. 
in 1954 from the Missouri School of 
Mines and Metallurgy, is now re- 
search associate in the department 
of metallurgy at Pennsylvania State 
University. 


J. E. Atherton @ has resigned as 
associate metallurgist at Brookhaven 
National Laboratory to accept a posi- 
tion with the United States Radium 
Corp. in the Bloomsburg, Pa., plant. 


Sumio Yukawa @ has accepted a 
position as metallurgist, material and 
process laboratory, large steam tur- 
bine-generator department, General 
Electric Co., Schenectady, N.Y. 


Martin C. Parks @ has accepted a 
position as plant superintendent of 
Texas Aluminum Co., Reckwall, Tex. 


William E. Litterer @ has resigned 
as superintendent of the heat treating 
department of Philadelphia Gear 
Works to take on new duties as plant 
manager of the Electric Steel Treat- 
ing Co., Bordentown, N.J. Prior to 
joining Philadelphia Gear, Mr. Lit- 
terer founded and operated the pres- 
ent Ace Heat Treating Co., Eliza- 
beth, N.J. 
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Appliances as well as kitchen equipment like cabinets and sinks need a 
good suit of armor—made of flat-rolled steel—when they're put to the 
test of normal use. 


If you use flat-rolled steel in your products, rely on a specialist —Great 
Lakes Steel. Our entire organization is devoted to the business of making 
more aud better flat-rolled steel for every application. Many manufacturers 
have found we have some unique qualifications to help them improve 
products and reduce costs. We would like the opportunity to work with 
you on your problems. 


Call on our 25 years of specialization in flat-rolled products. Our representa 
tive will be glad to discuss your particular needs at your request. 


Great Lakes Steel oone oP 
Ecorse, Detroit 29, Michigan = 


PROOUCES OF H-A-K WIGH- TENSILE STEEL @ 


SALES OFFICES IN CHICAGO, CLEVELAND, GRAND RAPIDS, INDIANAPOLIS, LANSING, NEW YORK AND PHU ADELPHIA 
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Tanlha: 


Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite ... 
and here’s how you can use it: 


IC AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 

Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 

Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in buik. 


lridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 


direct or call in your Iridite Field Engineer. He's listed under “Plating Supplies” in your 
classified telephone book. 


rN R. 


4004 06 FE MONUMENT STREET © BALTIMORE 5 MD 


ep RATED 


lridite is approved 
under government 
specifications 
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Personals .. . 


Dave Preston @, formerly super- 
visor of materials and processes, air- 
craft accessory turbine department, 
General Electric Co., Lynn, Mass., is 
now employed as development en 
gineer in the alloy division of Great 
Lakes Steel Corp. in Detroit, a sub 
sidiary of National Steel Corp 


James G. McGinnis @ has been 
made sales manager of Audubon 


Wire Cloth Corp., Philadelphia. 


After 47 vears with the company, 
Howard S. Lewis @ has retired as 
president of Parish Pressed Steel Co 
Reading, Pa., a division of Dana 


Corp. 


Harry R. Shuptrine @, until re 
cently employed by Parker Rust 
Proof Co., Detroit, has accepted a 
position as production engineer at 
Pacific Tube Co., Los Angeles. 


John A. Switzer @ is now em 
ployed as manufacturing engineer 
with Aviation Gas Turbine Div 
Westinghouse Electric Corp., Kansas 
Citv, Mo. 


William H. Snair @, formerly in 
the research and technical depart 
ment, American Can Co., Chicago, 
has joined the metallurgical staff of 
Great Lakes Steel Corp., Ecorse, 
Mich., and is in the research develop- 
ment and quality control departmént. 


D. F. Nisbet @ has been trans 
ferred by Shell Oil Co. from Wil 
mington, Calif., to Anacortes, Wash. 
where the company is building a new 
refinery. Mr. Nisbet was also pro 
moted to senior engineer with the 


title of chief inspector. 


John D. Fatheree, Jr. &, on a leave 
of absence from the Youngstown 
Sheet and Tube Co., is now on active 
duty as a second lieutenant in the 
U.S. Army. 


R. Jj. McAllister @ is now em 
ployed as junior development engi 
neer with Consolidated Mining and 
Smelting Co. of Canada, Rossland, 
British Columbia. 


Sidney D. Tannenbaum @ has re 
signed as experimental metallurgist 
at General Motors Corp., Truck and 
Coach Div., Pontiac, Mich., and has 
accepted a position as metallurgist at 
Consolidated Vultee Aircraft Corp., 
Fort Worth, Tex. 





SPECIAL JOB? 


Get a special Chase alloy! 


TELLURIUM COPPER 


This alloy, developed by Chase, has excellent machinability 
plus high conductivity. Chase Tellurium Copper can be ma- 
chined with tool speeds and settings similar to those used with 
Free-Cutting Brass, permitting high rates of production. But, 
unlike Free-Cutting Brass, Chase Tellurium Copper may be 
hot worked easily, and may be cold worked almost as exten- 
sively as pure copper. For Chase’s free Tellurium Copper 
booklet, check the coupon below. 


PHOSNIC* BRONZE 


Chase Phosnic Bronze, an alloy made only by Chase, combines 
high strength and high conductivity to an amazing degree. 


This combination of high strength, high conductivity is not 
matched by any other commercial alloy. Chase Phosnic Bronze 
also has excellent workability, high corrosion resistance, and 
is available in tube, rod, and round or rolled flat wire. For 
Chase’s free Phosnic Bronze booklet, check the coupon below. 


TELNIC® BRONZE 


By adding small, accurately proportioned amounts of tellurium, 
nickel and phosphorus to copper, Chase developed Telnic 
Bronze—a truly “all purpose” alloy. Chase Telnic Bronze has 
excellent machinability, hot and cold workability, high strength 
and conductivity, high fatigue strength and superior corrosion 
resistance. Chase Telnic Bronze is available in round or hex- 
agonal rod. For Chase's free Telnic Bronze booklet, check 
the coupon below. 


@esJe@E ewww www ww eS Ss |S| | | 


Chase Brass & Copper Co. Dept. 11254 
Waterbury 20, Connecticut 
Gentlemen 
Please send me the following Chase booklets 
® TELLURIUM COPPER 


! 
! 
! 
! 
! 
PHOSNIC BRONZI rELNIC BRON/ZI : 
, ) ( 3RON i1¢ tKRO 
BRASS & COPPER co. Name 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION I 

t 

! 

! 


Position 
The Nation's Headquarters for Brass & Copper — (‘sales difica only 


Firm 
Albany’ Chicage Denver * Indanapols Minneapolis Philadelphia «St. Low's Street 
Atianta Cincinnati —-—Detrot Kansas City, Mo. Newark Pittsburgh San Frencisce City Stat 
Baltimore Cleveland Grand Rapids Los Angeles New Oriesns Providence Seattle y State 
Boston Dallas Houston M iwaukee New York Rochester’ Waterbury foams ananananenepasasenas manmas aan mamawd 
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Thermo électric 
WIRE 


IMPORTANT 
ABOUT THE 





(iT SHOWS HOW 
CAREFUL T-E |S WITH 
ITS THERMOCOUPLE & 
z EXTENSION WIRES. 








Here’s how a reel of T-E wire looks after you 

unwrap it. The easy-to-read label can save 

valuable time when you must know, and know 
quickly, what kind of wire is on the reel. The label tells you not 
only wire type, length, and polarity, but insulation colors too. 
Therefore, y. 1 can identify conductors easily by comparing 
colors listed « - the label with those on the wire itself. 


As you can see, it’s a well-thought-out label. Important by itself, 
it’s also a revealing illustration of the care T-E takes. Thorough- 
ness is characteristic of every step in T-E’s wire production, from 
drawing and calibrating to insulating. Tt e result of such care is 
a product which meets high industrial standards. 





There are too many T-E wires to mention 
comfortably in one ad. However, in T-E’s 
8-pg. Wire Bulletin you can see insulations, 
gages, and calibrations, as well as charts 
with calibration symbols, color codes, insu- 





lation characteristics, resistances, weights, 
electrical properties, and conduit capaci- 
ties. Write for Bulletin 31-H. 














Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric ©, dtc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Personals . . . 


Jack C. Biltz @ is now quality 
control engineer for foundry opera- 
tions in the Oil City (Pa.) Works of 
Worthington Corp. 


Leroy E. Johnson @ is a sales engi- 
neer in the industrial furnace divi- 
sion of Sunbeam Corp., Chicago. 


Dean N. Williams @ has resigned 
from the department of metallurgical 
research of Kaiser Aluminum and 
Chemical Corp., Spokane, Wash., to 
accept a position in the nonferrous 
physical metallurgy division at Bat- 
telle Memorial Institute, Columbus, 
Ohio. 


Albert E. Katzer @ has accepted 
a position with Pioneer Central Div. 
of Bendix Aviation Corp., Davenport, 
Iowa, to direct a research and devel- 
opment program on metallic dia- 
phragms and anterroids for aircraft 
instruments. Mr. Katzer was previ- 
ously associated with AC Spark Plug 
Div. of General Motors Corp. as 
project engineer on fire control 
systems. 


Frank Kiper @, for ten years works 
manager at the Springfield, Ohio, 
plant of Ohio Steel Foundry Co., is 
now vice-president of Misco Corp., 
Chicago. 


R. K. Waldoojel @ recently 
changed positions from welding en- 
gineer at Crosley-Bendix Div. of 
Avco Mfg. Corp., Richmond, Ind., to 
welding engineer at Stromberg- 
Carlson Co., Rochester, N.Y. 


Edwin Elliott, Jr. @ is now em- 
ployed as a metallurgist in the special] 
projects section at the Solar Aircraft 
Co., Des Moines, Iowa. 


Marvin Metzger @ has resigned 
from the scientific staff at Columbia 
University to accept an appointment 
as research assistant professor of 
physical metallurgy at the University 
of Illinois. 


John R. Steele @, formerly chief 
metallurgist of the Studebaker Co., 
Chicago Aircraft Engine Div., is 
now advisory engineer for Westing- 
house Electric Corp., Aviation Gas 
Turbine Div., Kansas City, Mo. The 
new position entails the development 
and production of jet engines. 


David F. Dickinson @ is now a 
member of the chemical engineering 
staff at the University of Tulsa. 





Peek under this\gleaming chromium plate 
\ 


and see functional, durable, BRASS at work 


In adding a combination steam-and-dry 
iron to its list of electrical appliances, 
The Dominion Electric Corp., Mans- 
field, Ohio, set its goals high. The iron 
had to be engineered, styled and priced 
so as to be readily salable in a highly 
competitive market. 

I Costs must be kept down — without 
sacrificing quality. 


2 The iron must be light in weight (ac- 
tually 344 Ib.) and provide a long serv- 


ice life. 


3 it must operate unfailingly 
where 


any- 
on ordinary, undistilled tap 
water. 


For the housing, steam generator, filler 
tube and miscellaneous supporting 
members, BRASS was the answer — as 
it so often is where freedom from rust, 
resistance to corrosion, workability and 
ease-of-finishing must be coupled with 
moderate cost. 


We are glad to report that Dominion’s 
choice and extensive use of Anaconda 
Brass paid off handsomely; also that 


we were able to give their engineering 
and production staffs an assist in se- 
lecting the right compositions and 
the most economical gages and tem- 
pers. Perhaps we can de the same for 
you”? Simply write The American Brass 
Company, Waterbury 20, Connecticut 
In Canada 


Ltd., New 


Anaconda American Brass 


Toronto, Ontario nae 


AnaconnA 


the name to remember in 
COPPER «+ BRASS « BRONZE 
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pamccer aon ein acai Ae ART RY aN ar, 


CROSS put an end to automatic 
pencil troubles with BRASS 


Since ‘way back in 1846, America’s old- 
est manufacturer of fine writing instru 
ments—the A. 1. Cross Pencil Company, 
Providence, R. l.—found out that you can 
do things with brass that you can’t do 
with any other metal. And they've been 
doing it ever since. 

Illustrated above in actual size are an 
even dozen parts that make up the chro 
mium plated Cross Pencil. All, except the 
spring clip of phosphor bronze, are made 
of brass supplied as sheet, strip, wire, rod 
or tube. 

Note the multipticity of fabricating 
operations—from the free cutting brass 
pont to the strip-wound spiral — and 


you'll come to the conclusion that brass 


gives you the most “easy workability” for 
your money. 

And the man who owns a Cross Peacil 

or Pen—is far less apt to fume cr fuss 
He's got a writing instrument that’s tops 
in quality at a moderate price, with parts 
that resist wear and corrosion . . . that 
won't rust, gall or “freeze.” 

Dependable brass is plentiful—and un- 


restricted. The days of substitutes are 


over. Next time the man at the drawing 
board looks up and says “What'’ll it be,” 
say “Make it 
“Anaconda Brass.” The American Brass 
Company, Waterbury 20, Connecticut 
In Canada 


brass.” Better yet, say 


Anaconda American Brass 


Ltd., New Toronto, Ontaric 


In the exploded view, above, is featured the pencil 
of the A. T. Cross Chromium Plated Pen and Pencil! 
Set. All parts, including those in the pen, are made 
of Anaconda Alloys supplied by The American Brass 
Company since 1913. Cross also uses the same “‘in 
side working parts’ in two ‘Century’ Pen and 
Pencil Sets in which the cops, borrels and clips are 
available in either sterling silver or 1/20 12K gold 
filled (illustrated above 


ANnaconnA 


the name to remember in 
COPPER « BRASS « BRONZE 








To theee well-known 
benotite you got 


wh HOUGHTON SALTS 


@ VERSATILITY 
Houghton Liquid Salt Baths cover a temperature range of 350” F. to 2400” F. 


for drawing, martempering, annealing, quenching, carburizing, nitriding, 


normalizing and hardening of both ferrous and non-ferrous metals. 


© FAST HEATING 


Since thermal conductivity from salt to metal is exceptionally high, Houghton 


Salts bring your parts up to heat faster than is possible with other methods. 


@ PRECISION 


Temperatures of modern salt baths can be controlled within two or three 
degrees. So Houghton’s doubly-refined salts give you the same close 


tolerances you demand in your machine shop .. . batch after batch. 


Cornee! 


Houghton’s research staff works closely with the metalworking industry in 
servicing salt baths. So a valuable ingredient that is not in the formula 
goes with every Houghton Salt you buy—the long experience and wide 
knowledge of your heat treating problems. Ask the Houghton Man for help 
he'll be glad to give you—or get for you! 


LIQUID SALT BATHS 


Get “Liquid Salt Baths” 
book by writing to E. F. . re a 
Houghton & Co., 303 W. \LRDL Ready to give you 


Lehigh Ave., Philadelphia on-the-job service ... 
33, Pennsylvania 
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Personals... 


William Dean Walther @, who re- 
ceived his D.Sc. degree from Massa- 
chusetts Institute of Technology in 
1954, is now employed as research 
engineer in the scientific laboratory 
of Ford Motor Co., Detroit. 


Joseph A. Charbonneau @, former 
employee of the General Electric 
Research Metallurgical Laboratory, is 
now employed as a research engineer 
by North American Aviation, Inc., 
Ingleside, Calif. 


Versey H. McBride @ is now qual- 
ity control manager at Wallace Avia- 
tion Corp., Wallingford Park, Conn. 


Charles H. Hutchinson @, a for- 
mer staff member of Sandia Corp., 
Albuquerque, N.M., has taken a posi- 
tion as associate aeronautical engi- 
neer with Cornell Aeronautical 
Laboratory, Inc. 


Jacob Schramm @, former em- 
ployee of Metall-, Guss- und Press- 
werk Heinrich Diehl, Nuremberg, 
Germany, is now employed at West- 
inghouse Electric Corp., East Pitts- 
burgh, Pa. 


L. D. Cook, Jr. @, formerly head 
materials engineer, Wyandotte Chem- 
icals Corp., Wyandotte, Mich., has 
joined the Bart Mfg. Corp. of Belle- 
ville, N.J., as sales engineer. He has 
been appointed Detroit district rep 
resentative. 


Paul H. Anderson @, upon com- 
pleting three years of teaching in 
the department of metallurgy at the 
Colorado School of Mines, resigned 
to accept a position as associate pro- 
fessor and acting head of the depart- 
ment of metallurgy at the South 
Dakota School of Mines and Tech- 
nology. 


Sigmund L. Smith @ has left the 
Colorado School of Mines to accept 
a pos‘tion as professor in the depart 
ment of metallurgy of the College of 
Mines, University of Arizona. 


Ralph W. Donley @ is now em- 
ployed as engineer, tiew devices, with 
Bendix Products Div. of Bendix Avia- 
tion Corp., South Bend, Ind. 


Charles Keshlear @ has been 


C. W. Jordan, Jr. @ has accepted a 
position as technical engineer in the 
engineering laboratories of Inter- 
national Business Machines Corp., 
Endicott, N.Y. 


Richard E. Grace @ has joined 
the faculty at Purdue University as 
assistant professor of metallurgical 
engineering. A graduate of Purdue 
University in 1951, Dr. Grace did 
graduate work at the Carnegie Insti- 
tute of Technology where he recently 
received his Ph.D. 


James Riddle @, who has been 
employed as a research technician by 
Pratt & Whitney Aircraft, East Hart- 
ford, Conn., has returned to Texas 
Western College to complete his last 
year for a B.S. degree in mining and 
metallurgy. 


I. C. Sleight @ is now head of the 
inspection department at Aerojet- 
General Corp., Azusa, Calif., follow- 
ing his resignation from the Naval 
Ordnance Test Station, 
Calif. 


Invokern, 











ROTARY HEARTH 


R-S Rotary Hearth Furnaces are continuous or intermittently 
operated units with a rotating circular hearth mounted on a 
wheeled frame. Work is loaded onto the hearth and removed 
after the hearth has completed a revolution. The furnaces are 
best suited for temperatures above 1800° F. 


They are furnished as direct-fired units for temperatures from 
1000° to 2500° F. using oil, gas or electricity. There is no limit 
on hearth diameter or on charge weight. 


R-S FURNACE TYPES 


assigned to the 44th Bomber Wing 
at Lake Charles Air Force Base, La., 
as a field service engineer for Boeing 
Airplane Co. 


Hi-Head @ Batch @ Rotary Hearth @ Continuous 

Belt Conveyor @ Continuous Chain @ Continuous 

Pusher @ Continvou: Pusher Tray @ Pit @ 
Continvous Roller Hearth © Car Hearth 


TVR ls 
SINCE 1908 
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Donald E. Coran @ is now em- 
ployed as group supervisor of the 
metallurgical and chemical units of 
process control of Chance Vought 
Aircraft Div., Grand Prarie, Tex. 


William N. Dunlap, Jr. @, previ- 
ously employed as project engineer 
with the Freiz Instrument Div., Ben- 
dix Aviation Corp., Towson, Md., has 
accepted a position as chief chemist 
and laboratory director with the 
Reynolds-Robson Supply Co., Phil- 
adelphia. 


R. S. Dalrymple @ has resigned 
from the General Electric Co., Han- 
ford Atomic Products Operation, to 
accept a position as corrosion engi- 
neer in the application engineering 
group at Reynolds Metals Co., Louis- 
ville, Ky. 


R. Reed Barton @, formerly proj- 
ect engineer and materials engineer 
at the U.S. Naval Ordnance Plant, 
York, Pa., is now senior development 
engineer at Goodyear Aircraft Corp., 
Akron, Ohio. 








R-S Rotary Hearth Furnace heating metals for forging. Gas-fired. Maximum 
temperature: 2300° F. Capacity—17.000 pounds per hour. 21’ in diameter. 


FURNACES BY R-S 


These furnaces are commonly used to heat metal for forging 
or rolling and for heat treating operations which do not in- 
volve extended temperature holding or cooling treatments. 


The design lends itself readily to the use of automatic loading 
or unloading and is particularly adapatable to the mass 


production of heavy work pieces. 


Write today for Bulletin No. 200 describing the complete line 
of R-S Furnaces for metal heating and heat treatment. 


A SUBSIDIARY OF 


HARDINGE COMPANY, INC. 


CORP. 
4555 GERMANTOWN AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 


‘QUALITY FURNACES 
SINCE 1908 





Jerome L. Bogus @ has been 
elected president of Jelco Finishing 
Equipment Corp., New York City. 


James P. McNally ©, 
plant 


formerly 
metallurgist at the Carrier 
Corp., Syracuse, N.Y., has accepted 
the position of metallurgist with the 
Bart Mfg. Corp., Belleville, N.J. 


Donald P. Pennington @ was re 
cently transferred to the Detroit 
office of Reynolds Metals Co. as 
regional sales engineer. 


A. C. Keiser, Jr. @ has been trans 
ferred from supervisory lubrication 
engineer of the Texas Co. at Birming 
ham, Ala., to chief lubrication engi 
neer of the Atlanta, Ga., division. 


Paul W. Kloeris, Jr. @ is now 
employed as a metallurgical engineer 
with the division, 
Westinghouse Electric Corp., Bettis 
Field, Pittsburgh, Pa. 


atomic power 


R. Wayne Kraft @, formerly met 
allurgist in the research center of 
American Brake Shoe Co., Mahwah, 
N.J., specializing in cast iron re 
search, is now an instructor in the 
College of Engineering, University 
of Michigan. 


Bruce W. Capek @ is on a military 
leave of absence from the Esso Stand 
ard Oil Co., Baton Rouge refinery. 
After attending the Officer Candidate 
School at the U.S. Naval Station in 
Newport, R.I., Mr. Capek was com 
missioned ensign, and is presently 
stationed at the U.S. Naval Ordnance 
Plant in Macon, Ga., as assistant to 
the production officer. 


Since Sept. 1, 1954, Jess C, Little 
@ has been manager of the electrical 
division of Fanner Mfg. Cc., Cleve 
land. 


Darold L. Griffin @ is employed as 
a research and development engineer 
in the magnesium laboratories of the 
Dow Chemical Co., Midland, Mich. 


Following the acquisition of Ca 
nadian Steel Improvement, Ltd., by 
High Duty Alloys (Canada), Ltd., 
R. G. Murley @ was appointed sales 
manager of the former. 


James G. Darrah @ is now study- 
ing for his Ph.D. degree under the 
Du Pont Fellowship in metallurgy at 
Lehigh University and working on 
deformation characteristics of single 
crystals. 
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P...etizing Practices 
for Iron Ore* 


HE INCREASING fineness of iron 

ore concentrates causes such high 
dust losses in sintering machines that 
greatly increased interest in pelletiz- 
ing has spread around the world. At 
present the finely divided taconite 
concentrates in Minnesota (80% 
under 200-mesh) are being agglom- 
erated by pelletizing in preference to 
older processes. Sweden has used 
agglomerated ore charges for more 
than 50 years, and today more than 


90% of the ore burden charged into 
blast furnaces in that country is 
either sintered or pelletized. 

Since the main constituent of 
Swedish iron ores is magnetite, it 
was early realized that this dense 
material is much more difficult to 
reduce than hematite. Formerly 
every Swedish blast furnace had 
roasting furnaces for the purpose of 
heating coarse magnetite ore under 
strongly oxidizing conditions to con- 
vert the iron mineral to Fe,O,. Later 
the sintering plants were also oper- 
ated so as to produce a well-oxidized 
sinter. Although most of the iron ore 
sinter during 1910 to 1935 con- 





poco nnn- 


|| AMMONIA 
JW! DISSOCIATORS 


with HORIZONTAL Cracking Chambers 
are unconditionally guaranteed 


Our Bulletin Tells You — 


Cost-saving, botter performance ap- 
plications for dissociated ammonia. 
10 advantages of dissociated 
ammonia over all other controlled 
atmospheres you have used. 


S&W ammonia dissociating process, with schematic 
flow diagram of installation we recommend for you. 
Specifications for standard S&W Dissociators with 
rated C.F.H. output from 75 to 2000. Larger capacities 


available on request. 





Get all facts about 
this efficient new- 
type equipment. 
Write today for your 
copy of Bulletin AD-1 


S&W unconditional 6-month guarantee that your 
Dissociator will produce rated output and will be free 


from defects in workmanship and parts. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |. 


Electric and Fuel-Fired Furnaces * 
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Atmosphere Generators *® Gas C 











tained little hematite (2 to 4%), to- 
day Swedish sinter contains over 
90% hematite. 

Great interest arose in Sweden in 
pelletizing after the publication of 
the results obtained by Davis and his 
associates in 1946 at the Mines Ex 
periment Station of the University 
of Minnesota. Pellets appeared to be 
ideal raw material for the shaft-type 
sponge iron plants and a committee 
was formed by Jernkontoret to in- 
vestigate the possibilities of this 
method. Work at the plant and in 
laboratories of the Institute of Tech- 
nology, Stockholm, indicated that 
many intricacies were involved in 
the manufacture of satisfactory pel- 
lets, and over three years of inten- 
sive work was required before good 
results with Swedish ores were pos- 
sible. It was found that each type 
of iron ore required its own special 
operating procedure to produce a 
satisfactory pellet. 

Many factors were encountered, 
close control of which must be main- 
tained in the making of pellets. The 
more important are listed below: 

1. Particle size of ore should be 
very fine, about 80% under 250-mesh. 

2. Water content (8 to 10% water 
for fine magnetite concentrates) of 
balling charge should be very closely 
controlled. 

3. Rotating drum for forming 
green pellets should be about 2 to 
3 times as long as the diameter, in- 
clination of drum to outlet 2 to 3°, 
peripheral speed of drum 270 ft. 
per min. for %-in. diameter balls. 

4. Green pellets must be strong 
enough to withstand a drop of about 
3 ft. without cracking and have a 
crushing strength of 4% lb. for the 
%-in. size in order to pass through a 
vertical shaft furnace without much 
loss due to dust and breaking. 

5. Firing temperatures of at least 
2100 to 2280°F. are desirable 
without the pellets fusing together. 
The critical “sticking” temperature 
varies for different ores. 

6. The amount and chemical com 
position of the gangue in the ore 
have a pronounced effect on the 
quality of pellets produced. 

7. Strongly oxidizing conditions 
are necessary to convert the mag- 

(Continued on p. 152) 


*Digest of “Aspects of Pelletizing 
of Iron Ore Concentrates”, by Mag- 
nus Tigerschiéld, Journal of the Iron 
and Steel Institute, Vol. 177, May 
1954, p. 13 to 24. 





SPTRIPPING 
ENAMEL... 


IMMERSED . . . THE WATCH STARTS! 


SAVING 
TIME 


15 SECONDS ...WRINKLING TAKES PLACE! 


25 SECONDS .. . STRIPPING COMPLETED! 
25 seconds from immersion to completed stripping! 


That’s the fast, dramatic story of ENTHONE Enamel Stripper S-18 in action — 
another example of Enthonics* at work. 


Enthone Enamel Stripper S-18 is the modern 
organic stripper developed for removing the 
newest organic finishes such as Epon or Epoxy 
coatings and many synthetic enamels from 
copper, copper alloys, steel and aluminum. 


For the right strippers to solve your organic 
stripping problems fill out a questionnaire 


we'll send at your request; return it with 
typical samples of your work. Enthonics will 
find the answer . . . without obligation! 


And ask for your copy of the “Enthone Check 
List” of literature covering more than 60 
products and processes developed for modern 
electroplating and metal finishing. 


* The Scientific Solution of Metal Finishing Problems 


METAL FINISHING PROCESSES 
442 ELM STREET, NEW HAVEN ll, CONNECTICUT 
ELECTROPLATING CHEMICALS 


Service Representatives and Stock Points: BINGHAMTON, N. Y., Austin F. Fletcher, Inc.; CHICAGO, Ardco, Inc.; CLEVELAND, R. O. Hull & Co.; 
DALLAS, Weaver Engineering & Supply Co., Inc.; LOS ANGELES, L. H. Butcher Co. 
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Pelletizing . . . 


netite to hematite in the pellet firing 
This improves the fired strength of 
pellets and increases the rate of re 
duction in the later smelting stage. 

8. Some additives to the ore, such 
as 0.25% Wyoming Bentonite and | 
to 5% calcium oxide, greatly increase 
the strength of the green, dried and 
fired pellets. 


9. Ball size is critical. For a given 


diameter balls of much greater green 
and fired strength will result than 


when 1%-in. balls are 


the same mix. 

It is surprising that good-quality 
pellets can be made on a large scale 
in vertical shaft furnaces. To charge 
wet green pellets into a vertical fur- 
nace, to dry and heat them rapidly 
to a_ high 


made from 


temperature under an 
increasing load without shattering 
foliowed by baking at a high tem 
perature (2100 to 2280° F.) without 


gether, requires the closest control 
over charging and discharging rate 
temperature, and uniformity of gas 
flow up the shaft. Furnaces for bak 
ing may be either round or rectangu 
lar but should not be more than 6 
ft. wide. The furnace is fired from 
an outside oven using excess air and 
about 32.2 Ib. of fuel oil per 2200 
lb. of pellets. Air for combustion is 
blown over hot pellets discharged to 


cool the pellets and to preheat the 


air. The output of pellets varies from 
ore mix a_ larger output of %-in. 4400 to 11,000 Ib. per sq.ft. of 
furnace hearth area per day. It is 
affected by pellet size, firing temper 
ature, rate of combustion and type 
of ore mix involved. 
Pelletized ore is of great value in 
Sweden because it is the raw 


the pellets fusing or sticking to- 





Specify 
MITCHELL-BRADFORD 


for your HEAT TREATING requirements 


ma- 
terial for blast furnaces, sponge-iron 


plants and openhearths. The pre 
ferred size of pellets is 1% in. diam- 
eter and the hematite content is over 
99% for all three applications. There 
are now seven large-scale pelletizing 
plants operating in Sweden having a 
total annual output of 250,000 tons 
per year, and construction of new 
units may increase this to 800,000 
tons. A_ full-scale American-type 
pelletizing plant will be built at 
Kirkenes, Norway. 

The results of research in the 
U.S.A. on methods of producing a 
satisfactory concentrate from mag 
netitic taconite ores has emphasized 
that extremely fine grinding is neces 
sary. As a_ result, pelletizing is 
favored over conventional sintering 
and many large pelletizing units are 
now under construction or are being 
planned to produce millions of tons 
of pellets per year. 
The pelletizing 
process depends on the possible 
saving in production cost in com 
parison with other methods, and also 
on the value of the product for use 
in the iron and steel industry. Ac- 
cording to Swedish experience, the 
cost of pelletizing in the moderate- 
size units hitherto used is not higher 


HEAT TREATING SALTS 


MELTING WORKING 
POINT RANGE 
jaa °F 
275°F  300°F —1000° 
310°F  380°F —1100°F 
420°F 500° F — 1100 °F 
900°F 1000°F — 1550°F 
1100°F 1200°F —1700°F 


TYPE OF 


HEAT TREATING PRODUCT 


Quick Temper #275 
Quick Temper #310 
Quick Temper #420 
Quick Temper #850 





TEMPERING 





Free rinsing for light 
and deep cases 
Borium Base for light 
and deep cases 


LIQUID BATH 


1075°F 1200°F — 1750°F 
CARBURIZING 





925°F — 1500°F 
— 1100°F — 1750°F 
1300°F — 1600°F 
1100°F — 1700°F 
1600° F — 1900°F 
1800°F -- 2500°F 
1100°F — 1750°F 
1300°F — 1650°F 


500°F — 1100°F 
650° F — 1100°F 


1000°F — 1200°F 
1050°F — 1300°F 


300°F — 1000°F 
500°F — 1100°F 


1900°F — 2400°F 


850°F 
1000 ° F 
1200°F 
1000° F 
1500 °F 
1700°F 
1000 ° F 
1200° F 
420°F 
590°F 
900° F 
950°F 
275°F 
420°F 


1800 °F 


Neutral “C” 
Neutral “A” 
Neutral “B”’ 
Nevtral mae 
evtral “H’ 
camaiel “HH” (High Speed) 
Neutral “AS” 
Neutral “BS” 


Quick-Al “A” 
Quick-Al ‘’B’ 


Quick-Ny #950 
Quick-Ny #80 


Quick-Mar 2275 
Quick-Aus #420 


Quick-Broze A 


NEUTRAL 
SALT 


HARDENING 





ALUMINUM 


future of the 
HEAT TREATING 





NITRIDING 





AUSTEMPERING & 
MARTEMPERING 


BRAZING 


SONG @yuci@ Black Oxide finishes — 


cleaners and rust preventatives 











than that of sintering. In some in 
stances pelletizing will ‘be less ex 
peusive than sintering, as when the 
available concentrate is very finely 
milled. The production from ordi- 
nary machines will be 
decreased when treating a fine-mesh 
material, partly because the amount 
of returns will be much higher. 

The decision to build huge plants 
in the U.S.A. and Canada is based 
(Continued on p. 154) 


sintering 
THE MITCHELL BRADFORD CHEMICAL CO. 
2446 Main St. Stratford, Conn. 


QUALITY PRODUCTS OF CHEMICAL RESEARCH 
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YTOMATION 


FILTRATION for A 


These Zagar pallet-type transfer machines at IBM per- 
form numerous drilling operations on aluminum frames for 
the famous IBM typewriters. 

Here is a fine example of Automation . . . and backing 
up this unit is automation in filtration. You won't see it in 
the picture, but . . . Delpark filtration cleans coolant from 
the 206 drill spindles. Greater accuracy of drill hole size, 
longer drill life, more efficient tool operation are but a few 
of the major savings gained through Delpark filtration. 
Delpark is one reason why up to 144 parts per hour are 
handled on this unit with but two operators. Credit IBM 
and Zagar tool engineering for foresight . . . credit IBM 
tool service for production know-how . . . credit Delpark 
for filtration as modern as today’s automation. 

For your filtration problems . . . for automation or normal 
procedure . . . contact Delpark for competent field engi- 
neering. There’s no obligation. Write today. 


Delpark 


MAKES AN ASSIST 
ON 


Quality Control 


DELPARK INDUSTRIAL FILTRATION 


BACKED BY MORE THAN 40 YEARS EXPERIENCE 
IN INDUSTRIAL FILTRATION 


Delpark Self-Cleaning Filter 


INDUSTRIAL FILTRATION COMPANY, 116 INDUSTRIAL AVENUE, LEBANON, INDIANA 





Pelletizing . . . 


on the conviction that the pelletiz- 
ing method is the best so far found 
for agglomerating finely milled mag- 
netite concentrates, and also on the 
experience gained when the pellets 
were tried in blast furnaces and as 
charge and ore feed. 

In Sweden large resources of mag 
netite ore are available which often 
can easily be concentrated to an 
iron content of over 60% without 
grinding the product to a high de- 
gree of fineness. Thus, most of these 
concentrates can be sintered effec- 
tively for use in blast furnaces. An 
exception is the Malmberget con- 
centrate, which must be very finely 


ground when efficient removal of 
phosphorus is required. 

The original reason for Swedish 
interest in the pelletizing method 
was the apparent possibility of pro- 
ducing a suitable raw material for 
the Wiberg sponge-iron furnaces. To 
achieve the desired high iron content 
(68% and above) the concentrates 
have to be milled to about the same 
fineness as the Mesabi ores. As re- 
ported earlier, the necessary ag- 
glomeration has been successfully 
achieved by the pelletizing method. 

This method, at least when large 
shaft furnaces are used, seems to be 
less suitable for the agglomeration 
of hematite concentrates and pyrite 
residues; like most new methods its 
use will be limited to the treatment 





Never Confuse the No.8 MARVEL 


fe 
po 


with an ordinary Band Saw 


---only the MARVEL is Universal 


i] Only on a No. 8 MARVEL 


con the sew column be 
instently indexed end 
locked at any angle from 
45° right te 45° left, and 
the sew then fed thru the 
work at the desired angie 
— without moving the 


‘gt Only « Ne. 8 

MARVEL con 

do all of these 

things: Snip-off @ 4" 

rod or cut-off an 18° 
= 18" cross section 


™. 


Rough to Size and Shape 


Oh 


OQ 


4] Only on o MARVEL 


Ne. 8 does the 
blede remain at 
@ right angle 
throughout its full 
18° feed treverse. 
Work alweys re- 
mains stationary. 


re] Only o Ne. 8 MARVEL hes 


the large T-slotted wotk 
table, with removable quick action 
vise, thet permits accurate set-ups 
of work of unrestricted sizes and 
shapes, special fixtures; Etc. 


*Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
the versatility to handle not only standard sawing jobs but 


innumerable “trick” and convenience jobs as well. More than 


—w_ 


a metal saw, the No. 8 MARVEL is a fine machine tool with 


machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.1L.C.” and “MACH- 
INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 

If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 


of certain types of ore, and it will 
be a useful complement to the bene- 
ficiation of the iron ore resources. 

If for some reason the properties 
of the pellets are superior to those 
of ordinary sinter, the method will 
probably prove sufficiently economi- 
cal even when extra grinding of the 
concentrate must be done to make 
pelletizing possible. 

So far, no information has been 
published on the results achieved 
when using pellets in blast and open- 
hearth furnaces. The author reports 
that blast-furnace operators in the 
U.S.A. who have once tried pellets 
insist on always using them. This is 
understandable in view of the high 
dust losses that occur when un- 
screened Mesabi ores are used, and 
the pellets also are superior to the 
hard-burned sinter common in the 
U.S.A. Also, an addition of highly 
oxidized rich pellets must give a 
considerable saving in fuel consump- 
tion, accompanied by increased pro- 
duction. 

At Sandviken and Hofors, only 
pellets are now used in steel fur- 
naces, and very good results have 
been achieved. The pellets are richer 
in iron than the magnetite lump ore 
previously used, and the amount of 
oxygen in the ore is increased.. Pure 
hematite contains 8.7% more oxygen 
than magnetite so that, for example, 
the rich Malmberget pellets with 
69% iron will contain 14.1% more 
oxygen than the best Kiruna A mag- 
netite lump ore with 68% iron. Well- 
burned pellets will save handling 
and transportation and withstand 
cracking or abrasion, and should be 
an ideal charge and feed ore in all 
types of steel furnaces. The porosity 
of the pellets is 20 to 25%, the ap- 
parent density about 3.95, and the 
bulk density about 137 Ib. per cu.ft. 

Most pelletizing plants hitherto 
constructed are placed at the mines. 
This is an advantage when the mine 


« is located in districts where freezing 


makes it impossible or difficult to 
transport moist concentrates in the 
winter. The dead freight for the 
moisture content of the concentrate 
is also saved if the pelletizing is done 
at the mine. On the other hand, the 
specifications for the pellets would 
be less rigid if handling and trans- 
portation of the product could be 
avoided as much as possible. This is 
achieved if the pelletizing furnaces 
are placed at the steel plants. 


ARMSTRONG-BLUM MFG. CO. « 5700 West Bloomingdale Avenue + Chicago 39, U.S.A. E. C. Wricut 
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Pump Shafts Machined and Hardened 
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Acme-Gridley 
No. 3 











Plan view of TOCCO-equipped automatic her mechine 
installation for hardening collars on vane pump shafts. — 





with TOCCO' Induction Heating 


TOCCO-equipped 8-spindle Acme-Gridley Bar 
Automatics at a large automotive manufac- 
turer’s plant produce vane pump shafts for power 
steering units in one completely automatic 
operation!* No handling—no hardening cost 
except power! 


A TOCCO inductor, mounted at one station of 
each automatic, hardens collars on pump shafts 
after they have been completely machined at pre- 
ceding stations on the same machine. Each in- 
stallation consists of 3 automatic machines 
equipped with inductor coils powered by a 50 


KW, 10,000 cycle TOCCO unit. Production 
from each installation is 360 shafts per hour. 


Shafts are made of C 1144 and only the collar is 
hardened to prevent scoring the seal. TOCCO's 
rapid heating confines the hardened area to the 
surface of the collar leaving the rest of the shaft 
unaffected. 


If your products or their components re- 
quire heat treating, soldering, brazing or heat- 
ing for forging, ic will pay you to investigate 
TOCCO for better, faster production at lower 
unit costs. 


*A Patented Process 


THE OHIO CRANKSHAFT COMPANY 


Mail Coupon Todey 


NEW FREE THE OHIO CRANKSHAFT CO. 


BULLETIN Dept. R-12, Cleveland 1, Ohio 
Please send copy of “Typical Resul 


of TOCCO Induction Hardening and 


Heat Treating. 
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ATLAS sisese 
ZEROK 110° 
PROTECTIVE COATINGS 


ee barriers between 
your plant 


their solestion 
ond use 





ATLAS . .. corrosion-proof 
cements .. . coatings. . 
vessel linings . . 


structures. 


Engineering 


METAL PROGRESS; 


and corrosion 


Coatings are as valuable and impor- 
tant as the equipment or structure they 
protect. Obviously, no one material can 
resist every type of corrosive fume 
and splash; and some are better able 
to withstand abrasion. You must choose 
a specific type of coating for its effec- 
tiveness in protecting against both 
physical and chemical conditions 
encountered in your plant. 


In the selection of coatings, ATLAS 
Technical Service can be particularly 
helpful. This service is based on over 
thirty years of experience with corro- 
sion-proof products. In addition to 
manufacturing a complete line of pro- 
tective coatings, ATLAS produces a 
broad line of corrosion-proof cements, 
vessel linings and unplasticized rigid 
polyvinyl chloride fabrications. 


WRITE for ATLAS BULLETIN 7-2 con- 
taining complete information for the 


proper selection and use of ATLAS 
PROTECTIVE COATINGS. 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 


representatives throwghouwt the United States 
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Thermos Battles* 


EAT has beew a major force in 

affairs long before it was under- 
stood —the discoveries of pottery, 
metals, and glass are milestones. But 
to work competently with heat it 
had first to be defined; it is the en- 
ergy of random motion of molecules 
and atoms. Second, it had to be 
measured, both as to its quantity and 
as to its temperature, the latter 
specifying the average energy of 
motion of the particles. Finally, two 
laws of behavior of heat were set 
forth: According to the first, energy 
is conserved — it cannot be created 
or destroyed. According to the sec- 
ond, heat can flow only from a high- 
er to a lower temperature or, other- 
wise expressed, energy always tends 
to run downhill. Thus one cannot 
convert heat, which is a “low-grade” 
form of energy, into a higher-grade 
form, such as electricity, without 
some sacrifice of efficiency. 

From these simple-sounding but 
subtle rules thermodynamics has 
evolved, and has shed light on the 
behavior of matter, of radiation, and 
in fact of living things. Temperature 
regulates the chemical activity of the 
enzymes, which control the proc- 
esses of most forms of life, and the 
enzymes break down or refuse to 
function outside the range of about 
32 to 122° F. Most life would die if 
the earth’s average temperature in 
creased as little as 20° F.! 

One of the earliest concerns of 
thermodynamics, and still a fruitful 
field for inquiry, is the study of fire 
from it has grown modern chemistry 
Fire is only one form of combustion, 
that form which emits light. The 
wood-fire flame is still little unde: 
stood, but it is known to involve 
complex reactions, and some of them 
in highly specialized flames, can be 
tapped as sources of valuable by 
products. 

Materials Critical — One bottle 
neck in the advance of heat tech 
nology is imposed by materials. Only 
20 natural elements will withstand 
temperatures up to 3000° F., and 
rocket designers, who are now think- 
ing in terms of 5500° F. and more, 
have had to rely on man-made oxides 
and carbides. Since the efficiency of 

(Continued on p. 158) 

*From “Industrial Bulletin” of 


Arthur D. Little, Ine., September 
1954. 








Panghorn’s 50 years of progress 


offer you a complete line of equipment 
for every blast cleaning and dust control need 


Fifty years of know-how ...a half-century of research 
and development... and today Pangborn Blast Clean- 
ing and Dust Control Equipment promises and de- 
livers better, faster, cheaper performance on any 
foundry job. Shown here are just a few machines from 
Pangborn’s cozplete line of equipment. 


Pangborn engineers and equipment can save you 
time, labor, and money. Our engineers will be happy 
to work closely with you, in recommending the exact 
Pangborn unit you need, and in developing new 
equipment when necessary. No matter what you clean 
—large or small castings, ferrous or non-ferrous 


work ...or whatever dust problem you have, it will 
pay you to find out how Pangborn can help you. 

Send for the Pangborn bulletins that fit your needs. 
Write: PANGBORN CORPORATION, 1800 Pangborn 
Blvd., Hagerstown, Md. 





KENTANIUM 


. frora powders, a family of high temperature strength, thermal 
shock resistant, titanium carbide base compositions for a wide 
variety of applications at continuous operating temperatures up to 


2200°F 


for limited applications up to 


4000°F 


Many grades of this lightweight, 
exceptionally pure titanium car- 
bide have been developed for 
various requirements where con- 
ditions of intermittent or contin- 
uous high temperatures in 
oxidizing atmospheres are com- 
bined with abrasion and com- 
pressive or tensile loads. 

These Kentanium grades can 
be extruded and molded into 
many forms in the powdered 
state. More intricate forms are 
machined from pressed slugs. 
Precise tolerances are obtained 
by grinding after the forms have 
been sintered. 


*Registered trademark 


INDUST 


A few of the more important 
applications and potential uses 
include: bearings and parts sub- 
ject to high temperatures in 
contact with liquid metals, 
nozzle vanes, blades and wheels 
for gas turbines and jet engines, 
rod mili guide inserts. 

Additional information is con- 
tained in our new bulletin entitled: 
‘“‘Kentanium.”’ Write for it. Then 
contact Kennametal engineers 
for cooperation on the applica- 
tion of Kentanium to your spe- 
cific problem. Our sales offices 
are located in principal cities. 
KENNAMETAL INC., Latrobe, Pa 


KEN (NAME TAL 
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Thermos Battles 


a heat engine increases with the tem- 
perature difference maintained in it, 
there is a constant demand for new 
materials to withstand ever higher 
temperatures. Some metals and some 
ceramics, as well as blends of the 
two, show promise, but special tech- 
niques may have to be relied upon 
to reach the probable limit, which 
one estimate places at 10,000° F. 

The present frontier of chemistry 
lies in the range of 1800 to 5400° F. 
Here progress has been measured by 
accomplishment; one chemical plant 
makes 40 tons of nitric acid per day 
by rapid chilling of nitric oxide from 
3800° F. At such temperatures, 
chemistry is far from traditional. 
There is no liquid water, there are 
few solids, no complex molecules. 
Mostly there are simple gases that 
react rapidly to form chemicals diffi 
cult to obtain any other way. Today's 
problem is how to recover them for 
industry tomorrow, by applying our 
growing understanding of heat. 

One of the Scientific American 
articles in the September issue out- 
lines the implications of fast chem 
ical reactions in the field of 
propulsion. Gasoline and diesel 
gines owe their, present efficiency 
largely to research in the thermo 
dynamics of fuel combustion. But as 
in all heat engines, higher efficiencies 
can come only from using higher 
compressions. In gasoline engines 
this introduces engine knock; in 
diesel engines, it entails excessive 
weight. For high-speed flight, the 
answer appears to be in various 
froms of jet propulsion, wherein heat 
energy is transformed directly into 
propulsive work. Such devices can 
be relatively simple and light weight. 
Rockets, for example, take in no air, 
as a gasoline engine must. They carry 
their own oxidizer, such as liquid 
oxygen, to promote burning of fuel 
and therefore can function outside 
the earth’s atmosphere. 

Very High Temperatures — All the 
variants of the jet propulsion mech- 
anism convert heat into kinetic 
energy by expanding hot gases 
through a nozzle, and all heat their 
fuel gases to high temperatures by 
chemical reactions. Thus it is im- 
portant to carry fundamental re- 
search to very high temperatures, in 

(Continued on p. 160) 








The Park Triple A Story: 


“Park Quench Oil gives us faster, deeper 
hardening with 
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much less distortion,” 


says AL RIDINGER, 
Pres ‘ent of METALLURGICAL, INC. 


At Metallurgical’s new 40,000 sq. ft. plant in Minne- 
apolis, Al Ridinger (right) shows Charles Wesley 
(left), President of Wesley Steel Treating, Mil- 
waukee, a quenching process as Larry Ridinger 
(center), Company Vice President, looks on. Here, 
i flap tracks for B-47 Jet Bombers are being 
quenched in a modern 8000 gallon system in which 
P re Triple A oil is circulated at the rate of 2000 
at per minute. Using the latest type equip- 

¢ht) Metallurgical serves over 28 major industries 
in thé North Central area. 
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| _™ TRIPLE A QUENCH OIL was developed 
specifically to cool steel faster in the upper 
temperature ranges, giving higher and deeper 
hardness. The final stage of cooling is slow 
and uniform for the best surface hardness and 
depth of hardness penetration without danger 
of warping or cracking. Extremely stable, Park 
Triple A is not subject to breakdown, saponi- 
fication or rancidity. 

Higher hardness, less distortion and longer life 
—Park’s Triple Action Quench oil... suitable 
for use as a quench from any heat treating 
medium ... highly recommended for obtaining 
maximum hardenability. 


-—--—------- 
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Sig — 


* Liquid ond Solid Carburizers * Cyanide, Nevwtral, 
and High Speed Steel Salts * Coke * Lead Pot Carbon 
* Charcoal * No Carb * Carben Preventer * Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenve © Deiroit 4, Michigar 


Send free bulletin describing Park Triple A Quench Oil. 
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Fourth na srs of advarconnts desing Park proceso te jo 
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High Alloy rings for jet 
engines ... we did the casting and 
rough finishing and the customer did the cutting and 
final finishing. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 
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Thermos Battles . . 


the range of 7000 to 45,000° F. and 
higher. Such temperatures can be 
generated momentarily in the labora- 
tory, using a “shock tube” wherein 
rapid pressure jumps or “shock 
waves” can heat gases to 18,000° F. 
or more. 

Temperatures beyond those ob- 
tainable in the laboratory exist in the 
stars. Links between terrestrial and 
celestial observations have already 
heen established. At very high tem- 
peratures gases are found to be 
strongly electrified, and should be 
influenced by magnetic fields. Sola 
prominences show just such an effect, 
as well as the magnetic effects that 
would be expected to accompany 
these hot gases in motion. oS 


Some Advantages of 
Vacuum Melting 
and Casting* 


HE ELIMINATION of impurities 

from metals permits the study of 
their properties and the determina 
tion of the effect of variation in alloy 
content without interference from 
impurities which might otherwise 
completely mask it. To cenduct such 
research, a vacuum melting and 
casting unit was designed to permit 
casting of shapes which would re- 
quire a minimum of hot working 
and hence minimize subsequent 
contamination, particularly by car- 
bon, hydrogen, and nitrogen. 

The unit was of the quartz tube 
type, with an external induction coil 
around a_ jacketed, water-cooled 
quartz chamber containing the cruci 
ble. A water-cooled copper mold was 
clamped to the bottom of the cham 
ber, and tapping could be accom- 
plished by a solenoid-actuated stop- 
per rod which sealed the tap hole 
in the crucible. Alloying additions 
could be made from a side tube on 
the chamber by means of a solenoid- 
actuated plunger in the tube, and 
with the aid of a funnel over the 
crucible. 

(Continued on p. 162 

* Digest of “Preparation and Cast- 
ing of Metals Under High Vacuum”, 
by J. D. Fast, A. I. Luteijn and E. 


Overbasch, Philips Technical Re- 
view, Vol. 15, 1953, p. 114. 





THE IDEAL METHOD: 


Wherever metals are heated or melted in small 
quantities .. . for steel, non-ferrous or precious 
ML iol Meter iilile MET slate Mel mito am lett ilileMaelaellol 15 
brazing .. . these self-tuning, low cost converter- 
operated furnaces are virtually standard 
equipment. 

Ajax-Northrup. converters are 

certified to meet F.C.C. regu- 

lations. Furnaces are available 

ie sizes from 2 ozs. to 120 Ibs. 

mel am Colael-Mm elected iloli bet al loh a 

I olatilatl MeL -lil-laehiol@te] -l-lachi te, 


furnaces.) 


Write for Bulletin 14. 
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Now! Automatic 
Set-Up OF Precision 
ar Straightener! 


mY 
{Ye 0AR7 


2-ROLL ROTARY STRAIGHTENER 
SIZER & POLISHER 


7. , nay 


Input end of No. 3 
size 2-Roll Rotary 
showing aufomatic 
setup 


Write For Complete Catalog! 


@ Full automatic adjustment of straight roll 
@ Full automatic adjustment of concave roll 


@ Full automatic adjustment of bending pressure and roll opening 
for bar sizes 


@ New style large numbered scales for roll angles plus new scale 
for bar size 


@ Precision straightens, sizes and polishes, and corrects out-of- 
roundness, from end to end, on any round ferrous or non-ferrous 
workpiece, solid or tubular 


@ Puts a super finish (10 micro-inch or better) on cold-drawn, 
turned and ground stock 


@ Removes mill scale from hot-rolled surfaces 
e@ Improves the physical properties of the workpiece 


@ End-to-end feeding, with 2-direction operation, gives continuous 
uninterrupted sizing and polishing at high throughput speeds 


CONTINENTAL FOUNDRY & MACHINE CO. 


220 Grant Street Pittsburgh 19, Pa. 
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Vacuum Melting . . . 


Much of the melting was done in 
a hydrogen atmosphere, to deoxidize 
the melts, particularly of nickel and 
iron. After deoxidation, the furnace 
had to be evacuated to a pressure of 
10% mm. mercury to avoid hydrogen 
blowholes in the casting. To prevent 
the loss of volatile additions, a pres- 
sure of argon could be introduced. 
Additions of very reactive elements, 
such as aluminum and zirconium, 
were made after thorough deoxida- 
tion. During the application of 
vacuum, volatile impurities could be 
eliminated. For example, manganese 
could be reduced to less than 0.0014. 

The selection of crucibles was 
found to be quite important, not only 
because of reduction of the oxides 
by carbon in solution but also by 
molten iron. Because of the differ- 
ence in volatility of magnesium and 
aluminum, the residual impurities 
found when iron was melted in 
magnesia and alumina were 0.0016% 
Mg and 0.027% Al, respectively, thus 
indicating the superiority of mag- 
nesia as a crucible material. 

The influences of impurities on 
the impact strength, aging, and 
strain-aging characteristics, and an- 
elasticity of highly pure iron have 
been studied extensively and _re- 

rted in other papers. Alloys of the 

J% Ni, 20% Cr type have been made 
in very clean condition. Soft mag- 
netic alloys were found to have con- 
siderably improved properties after 
vacuum purification. For example, 
the coercive force for a 40% Ni, 60% 
Fe alloy was reduced from the best 
conventional value of 0.2 oersted to 
0.04 oersted for the vacuum-melted 
product. 

While the apparatus produced a 
charge of only about 4.5 lb., and 
was used primarily for research, it 
was adequate for the production of 
special alloys used in very small 
quantity, such as fine wire. The very 
low gas content in the vacuum-cast 
metals is an essential property for 
many electronic tube components, 
such as lead-in wires which may 
cause leaky seals by gas evolution. 
Internal components which evolve 
gas during use lower the life of the 
tubes. Thus, the elimination of the 
factor of gas evolution is concluded 
to be a great advantage in the de- 
velopment of new electronic tubes. 

James H. Moore 




















This Versatile Salem-Brosius Furnace 
Gives You Fast, Controlled Heating of a 
Wide Range of Products and Metals 


This roller hearth furnace, designed by Salem- 
Brosius, gives you fast, automatic controlofh at- 
ing for a variety of shapes and types of metals. 

High temperature non-ferrous alloys, steel, 
brass and aluminum in slabs, sheets, packs, flat 
bars—even trays of small parts—are heated in 
this type furnace. This installation heats high 
temperature alloy sheets to 2250°F at rates up 
to 7500 pounds per hour. Typica! sizes of slabs 
and packs heated in this 38-foot furnace will 
range from 40 x 71 inches to 58 x 95 inches. 

Heating is precisely controlled to within ex- 
tremely narrow limits through three zones by 
automatic indicating-recording pyrometers and 
thermocouples. 

The material moves through the furnace on 
a roller hearth which consists of a series of 
Hastelloy water-cooled rolls. This furnace has 


operated for more than 3800 hrs. without roll 
replacement-—an outstanding achievement for 
such furnaces. Sound design and top-quality 
materials and components, such as efficient 
burners and devices for close control of oper 
ating temperatures are your assurance of long, 
trouble-free, economical operation 

As a leader in the field of designing, fabri 
cating and installing precise heating and heat 
treating furnaces, Salem-Brosius recently aug 
mented its technical skills by the acquisition of 
the George J. Hagan Company — now offers you 
the combined special talents of both organiza 
tions in solving your heating problems. To learn 
how you may improve your heating practice, 
and increase production with economy, ask to 
have an engineer call. He will be glad to study 
your problem and submit a recommendation 


SALEM-BROSIUS, INC 


Executive Orrices: 248 FourtTH AVENUE, PiTTSBURGH 22, Pa. 





THERE IS A 
DIFFERENCE! 


The Holiday season is a tingly time of 
year with an air of festivity around us 
which sets it apart from the other days of 
business. 


That important difference, also essential 
in the castings you buy, is determined by 


design, casting technique and superior 
alloys. When it's "ACCOLOY", you've 
chosen a casting whose service life will be 
reflected in your product. There may be an 
application for Hi-Temperature tooling in 
your business. Our engineers will be glad 
to confer with you, without any obligation 
of course. 


The same skill and unequalled facilities 
are applied to production of ‘'stainless"’ 
and corrosion resistant alloys for all 
applications. 


WEAT RESISTANT CASTING 


| ACO 


stunts 


METAL PROGRESS; PAGE 162-B 





HOW TO MAKE RING-SHAPED TOOL 
STEEL PARTS FASTER AND EASIER 


FORMING BLANKING 
AND PIERCING DIE AND FORMING DIE 
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New GRAPH-MO HOLLOW-BAR® 
eliminates drilling— 
and machines 30% faster 


be can eliminate the time-consuming drilling operation when 
you make ring-shaped tool steel parts from Graph-Mo Hollow- 
Bar®. The hole comes ready-made. First step is finish boring. There's 
less scrap, and you use less steel. 
On top of that, the rest of the machining’s faster— 4304 faster, com- 
pared to other tooi steels. That's because a has free graphite 
8 in its structure. It means iess tendency to pick up, scuff aad gall, too. 
ks cat That same graphite plus diamond-hard carbides give Graph-Mo 
Graph-Mo Hollow-Bar comes in sizes amazing wear resistance. Users have written us that Graph-Mo out- 
from 4 to 16 inches O. D. with various wears other tool steels, on the average, three to one! 
wall thicknesses. Immediate delivery on Graph-Mo responds uniformly to heat treatment. And no other 
many sizes from warehouses of the tool steel is as stable. Proof: after 12 years, a typical Graph-Mo steel 
distributors, A. Milne Co. and Peninsular master plug gage changed less than 10 millionths of an inch in 
Steel Company. dimension! 
More facts about Graph-Mo Hollow-Bar? Write The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ‘“TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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DON’T GUESS AT DEW POINTS 
MEASURE THEM ACCURATELY 
with the 
ALNOR DEWPOINTER 





Here's the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personne! . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
«+» it is readily portable and requires no external coolant er auxiliary 
opparatus. Operates on either A.C. or enclosed battery power. Over 690 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 

trying to read indications on a polished surface in 

other less accurate instruments. You actually see 

the dew or fog suspended in the enclosed 

chamber — under conditions that can be con- 

trolled and reproduced accurately. You'll want 

to know more about this unique instrument 

that brings portable laboratory precision to 

your dew point determinations, so send today 

for your copy of the Dewpointer Bulletin. Illinois 

Testing Laboratories, inc., Rm.523, 420 N. La Salle 
Street, Chicago 10, ill. 
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Studies Reveal Purity 
of Steel Deoxidized 
With Titanium“ 


HE PROCEDURE used by the Na- 

tional Physical Laboratory to de- 
oxidize steel consisted of treating 
melts of electrolytic iron of the 
highest obtainable purity with vary- 
ing amounts of chemically pure 
Fe,O, and sponge titanium which 
contained 99.7% Ti, 0 °5% Fe, 0.035% 
Mg, 0.025% Si and 0.050% C. In all, 
15 different melts were made with 
additions of 0.034 to 0.10% oxygen 
and 0.05 to 0.45% titanium. Melting 
equipment and practice are de- 
scribed in previous papers. 

A microscopic examination of 
complete half-sections of two ingots 
to which large initial additions of 
titanium had been made revealed 
considerable segregation of inclu- 
sions into groups. This segregation 
was quite heterogeneous, except for 
a high concentration of inclusions in 
the top layer of the ingot which was 
about 2 mm. thick. Removal of this 
layer and thorough filing of the out- 
side surfaces of the ingots to remove 
occluded refractory material made it 
possible to get fairly uniform sam- 
ples for further study. 

The ingots were next quartered 
longitudinally and samples taken as 
follows: 

1. Cylindrical samples for vacu- 
um-fusion analysis. 

2. Two 10-g. slices 1 mm. thick 
for alcoholic iodine extraction; one 
for chemical analysis and one for 
X-ray examination of the residue. 

3. Millings for chemical arialysis 
of titanium. 

The cylinders and slices were 
taken from center cuts of the ingots 
whereas most milled samples were 
taken from complete longitudinal 
sections of the ingots. 

Results of the various analyses are 
tabulated. The total oxygen content 
determined by vacuum fusion of 
metal samples and calculated from 
the assumed oxide content of the 
iodine extraction residues is shown. 
Some ingots showed close agreement 
while others had a wide variation in 

(Continued on p. 166) 


*Digest of “Deoxidation of Steel 
With Titanium”, by E. L. Evans and 
H. A. Sloman, Journal of the Iron 
and Steel Institute, Vol. 174, August 
1953, p. 318-325. 





The stainless steel shell of the new CVC high vacuum laboratory furnace is 
36” in diameter by 38” long. The shell has a bridge-breaker, a 1” sight tube over 
the crucible, a 6” window at eye-level for general observation. The whole unit is 


6'4-feet high and requires 90 sq. ft. of floor area. Inset shows 


CcCvc announces 


wking area. 


a new high vacuum metallurgical research furnace 


Every part of CVC’s new high vac- 
uum laboratory furnace is designed 
for precise control and operating 
convenience. Here are the outstand- 
ing features— 


1. Large vacuum pumping capacity 
is provided by CVC'’s KS-600, 2- 
stage diffusion-ejector pump wich 
creates the low pressures (of the 
order of 10mm Hg) required for a 
gas-free atmosphere, and provides 
ample capacity Cup to 0.75mm Hg) 
for handling the pressure surges 
that occur during alloy additions 
and pouring. 


2. You perform general observa- 
tions, alloy additions, tilt pouring, 
optical and/or thermocouple tem- 


perature measurements, bridge- 
breaking, pressure readings, and 
high frequency control a// from one 
Spot. 

3. A single semi-automatic, rotary 
sequence switch controls the pneu- 
matically-operated valves, thus 
eliminating the need for manual 
operation. 


For detailed specifications on this 
new CVC laboratory vacuum fur- 
nace and for information on pilot or 
production type vacuum furnaces, 
write Consolidated Vacuum Corpora- 
tion, Rochester 3, N. Y. (a subsidiary 
of Consolidated Engineering Cor- 
poration, Pasadena, California 





4. You have a choice of five 
crucible sizes to accommodate 
melts of 5, 12, 17, 30 or $0 
pounds. 

5. Pre-pouring pressures range 
from 1 to 10 microns for a §0- 
pound melt of steel; corre- 
spondingly lower pressures 
are obtained when making 
smaller melts. 





Le 





Headquarters 
for High Vacuum 











sales offices: NEW YORK, N. Y 





PRESSURE 
Microns Hg 


1.0 660 
5.0 750 
10.0 600 
50.0 | 120 
100.0 60 


Typical performance of the new CVC high vacuum labora- 


tory furnace with pumping system at normal heater input. 


SPEED 
Liters Sec 


THROUGHPUT THROUGHPUT 
Micron Liters Sec.) Micron Cu.Ft./Min 


2 450 | 90 191 

660 1,400 
3,750 7,970 
6,000 12,750 
6,000 12,750 
6,000 12,750 


(Selective throughputs may be obtained by using the high, 
medium, and low heater switch mounted on the KS-600 pump.) 





* CHICAGO, ILL. * BOSTON, MASS 


Consolidated Vacuum Corporation 


ROCHESTER 3, N.Y. 


* SAN FRANCISCO, CALIF 








* CAMDEN, N. J. 


HOW CHACE THERMOSTATIC BIMETAL 
ew == §«©=—0F-s CONTROLS THE 


,.)  lronrife 


automatic ironer 








Fronrite Automatic lroners are designed from 
@ functional as well as an aesthetic viewpoint, 
their chief advantage being speedy, efficient 
ironing of all materials in almost any shape 
or form. Simplicity of operation and control 
are some of the lronrite Automatic lroner’s 
foremost features. Of course, for safe, fool- 
proof regulation of temperatures for ironing different fabrics, the 
lronrite depends upon Chace Thermostatic Bimetal. 


The control switch shown in the illustration is simply, quickly set for 
temperature variations by moving the indicator to the correct tempera- 
ture shown for various materials. Whenever the ambient temperature 
attains the maximum, things begin to happen. A coil of Chace Thermo- 
static Bimetal (A) rotates, forcing plate (B) against post (C). This 
leverage bends the circuit connector (D), breaking the circuit at (E) 
until the ambient temperature is lowered. When the indicator is set 
for low temperatures, the coil is adjacent to the post and has less 
distance to move to break the circuit. At high temperature settings 
the coil is at its extreme distance from the post and requires a greater 
amount of heat to break the circuit. 


Chace Thermostatic Bimetal is available in 29 different types, 
in strip, rolls or in completely fabricated assemblies made to 
your specifications. Before development of your new control- 
ling, indicating or protecting device, read our booklet “Successful 
Applications of Chace Thermostatic Bimetal.’’ Write for your free 
copy of this valuable engineering data today. 
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Titanium Deoxidation ... 


total oxygen. Chemical analyses of 
the iodine residues for silicon, alumi- 
num, iron and titanium are tabu- 
lated, together with the calculated 
oxygen content of the residue based 
on SiO,, Al,O,, FeO, Ti.O,. Total 
amount of titanium in the ingots 
was determined by a colorimetric 
method. The titanium content of 
the oxide residues was subtracted 
from the total titanium to give ap- 
proximations of the residual metallic 
contents of the ingots. The only 
other oxides in the residues besides 
those of iron and titanium were those 
of alumina and silica; both of these 
were very low, being 0.001 to 
0.002%. As expected, the Ti,O, con- 
tent of the residue was high for the 
higher additions of Fe.O, and titan- 
ium to the melt, with the top por- 
tions of the ingots always being 
higher in Ti,Og. 

The inclusions were extracted by 
the alcoholic iodine method at 30° 
C. (85° F.). Debye-Scherrer powder 
photographs were made with a 
19-cm. camera using cobalt Ka radia- 
tion and the results are tabulated. 
When molten iron is deoxidized with 
an excess of titanium, the main in- 
clusion product is Ti,O,. As the 
stoichiometric balance between ti- 
tanium and oxygen varies from 
excess of titanium over oxygen to an 
excess of oxygen, the deoxidation 
products in the ingots are found to 
progress in the order Ti,O,, Ti,Oz, 
TiO,, FeO.TiO, and finally Fe,O,. 
Most of the constituents were identi- 
fied by comparing the X-ray patterns 
with the data given in the A.S.T.M. 
index of X-ray diffraction data. 

The X-ray procedures and results 
are discussed extensively in the 
paper. The oxygen addition to the 
melts was usually about 0.05%. 
When the titanium addition varied 
between 0.20 and 0.45% with this 
oxygen addition, 90% of the inclu- 
sions consisted of Ti,O,. One melt 
with added oxygen of 0.037% and 
added titanium of 0.065% contained 
80% TiO, inclusions. A heat with 
0.1% added oxygen and 0.05% added 
titanium contained over 90% ilmen- 
ite inclusions (FeO.TiO,). A rec- 
tangular plot of the Ti-FeO equilib- 
rium observed in this research 
(2910° F.) shows the typical de- 
oxidation curve. 


(Continued on p. 168) 











EXTRA LOW-CARBON FERROCHROMIUM 


is an economical and efficient addition agent 
for a wide range of stainless steels 





EXLO* OFFERS YOU... 


high density 
exceptional cleanliness 
high chromium-cerbon ratio 
high chromium content 
low silicon content 
Have a talk with your nearest Vancoram 


Representative for full particulars. 


*Carbon content .025% max or .06% max — whichever best suits your requirements. 





Vanapium Corporation OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 
DETROIT - CHICAGO - PITTSBURGH - CLEVELAND 


Producers of alloys, metals and chemicals 
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NENIP 


For the OVER-ALL JOB—With Guaranteed Results in 


FURNACES - OVENS « DRYERS 


motte Phorging 


discharging manipulators paver 


A” / gativery of uniformly heated billets to extrusion press. 


PRODUCTION UNITS 
BUILT FOR 


Nitriding 
Cyaniding 
Sintering 
Carburizing 
Annealing 
Hardening 
Melting 
Brazing 
Drawing 
Billet Heating 
Metal Coating 
Malleablizing 
Ore Smelting 
Salt Baths 
Soaking Pits 
Forging 

Core Baking 
Mold Baking 
Drying 


Electric or 
Fuel Fired 


for military production... 


Whatever your heat process prob- 
lems in plant conversion for military 
production, CONTINENTAL has the 
answer. 

CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
proper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equip- 
ment including necessary work- 
handling accessories and control 
devices —delivering a COMPLETE 
UNITIZED PRODUCING PACKAGE 
with results guaranteed. 

The broad experience of ConrtI- 
NENTAL offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 
District Representatives: 


Ridgewood, N. J. * Indianapolis + St. Lovis * Detroit 
Cincinnati * Milwavkee * Cleveland * Pittsburgh 


Write for Booklet No. 135 


FURNACES 


PRODUCTION LINES 
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SPECIAL MACHINES 
COMPLETE PLANTS 





Titanium Deoxidation .. . 


The principal product of de- 
oxidation of iron by titanium, which 
occurs in inclusions when the resi- 
dual titanium exceeds about 0.2% 
(by weight) is Ti,O,, with which a 
little TiO may sometimes be asso- 
ciated. As the excess of titanium de- 
creases, higher oxides of titanium 
are found, notably anosovite, Ti,O;, 
and rutile, TiO,. As the proportion 
of titanium to oxygen changes from 
excess titanium to excess oxygen, the 
over-all compositions of the inclu- 
sions change accordingly, and com- 
pounds range from titanium oxide to 
ilmenite, an iron-oxide-titanium-oxide 
spinel, and magnetite. The complete 
series presumably ends with wiistite, 
although no evidence of this was 
obtained. These compounds may be 
found either alone or more generally 
as mixtures, the inclusions being du- 
plex in appearance. 

E. C. Wricnt 


Time-Temperature 
Parameters for Creep and 
Rupture of Aluminum* 


ANY attempts have been made to 

formulate relationships _for 
stress, strain, strain rate, and tem- 
perature in order to predict the 
strength and behavior of materials 
at elevated temperatures. The at- 
tempts have not generally been too 
successful. * 

A promising approach, with con- 
siderable practical significance, has 
been the use of time-temperature 
parameters for stress- 
data. 
consisting of 
some combination of time, or rate, 
and temperature, together with suit 
able constants, have been proposed 


analyzing 


strain, rupture, and creep 


Various parameters, 


by various investigators. 

With such parameters, a single o 
master curve of stress against the 
parameter can frequently be ob- 
tained for a given material and ap- 
plication over the entire time or rate 
and temperature range. Thus, equiv- 

(Continued on p. 170) 

*Digest of ‘'Time-Temperature 
Parameters and an Application to 
Rupture and Creep of Aluminum 
Alloys”, by George J. Heimerl, Na- 
tional Advisory Committee for Aero- 


nautics, Technical Note 3195, June 
1954. 





Heavy Steel-Weld Fabricated parts like the piece illustrated 
above, and the parts and assemblies shown at the left, are 
typical examples of work produced by Mahon for hundreds 
of manufacturers of processing machinery, machine tools, 
and other types of heavy mechanical equipment. If you need 
a complete special mechanical device or piece of equip- 
ment, or if you require parts or assemblies involving large 
heavy pieces where time and pattern costs are a considera- 
tion, you can turn to Mahon with complete confidence . . 

personnel and facilities are available within the Mahon plant 
to do the complete job from drawing board to finished 
machining and assembly. You will find in the Mahon organ- 
ization a unique source with ultramodern fabricating, 
machining and handling facilities to cope with any type of 
work regardless of size or weight... a source where design 
skill and advanced fabricating technique are supplemented 
by craftsmanship which assures a smoother, finer appearing 
job embodying every advantage of Steel-Weld Fabrica- 
tion. See Mahon's Insert in Sweet's Product Design File, 
or have a Mahon engineer give you complete information. 


THE RR. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


Wi ra IN 
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A NEW COLD... 


Bowser Technical Refrigeration . . . pioneer in the low 
temperature field . . . presents a new line of units for the 
sold treatment of metals. 

Bowser's recognized leadership in the development of 
REFRIGERATION EQUIPMENT FOR PRODUCTION and 
ENVIRONMENTAL TEST CHAMBERS stands behind these 
units . . . insures trouble-free operation and low maintenance 
cost. 

The new Bowser units . . . with ranges from —50° F to 
—200° F (or lower) . . . have countless applications in the 
making of better metal products. 

For example, Bowser cold treatment . . . in standard, 
economical units built for operazion at —150° F.. . can help 
you increase cutting tool life as much as 500%, eliminate 
distortion and cracking resulting from grinding . . . permanent- 
ly stabilize dimensions of precision parts, gages and tools. 

Bowser cold treatment will improve expansion fitting . . . 
salvage out-of-size dies . . . increase hardness and lengthen 
life of carburized alloy gear steels, blanking and forming dies 
and plastic molding dies. 

TRY BEFORE YOU BUY 

Have help in solving your metal working problems. Bowser 
will cold treat your sample parts, tools or products — without 
cost or obligation. 


Write for details. 


; | BOWSER TECHNICAL REFRIGERATION 





BD erscn sowie nc arr commcicen | 
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Creep of Aluminum . .. 


alent combinations of time or rate 
and temperature can be readily 
ascertained for any level of stress 
and the need for whole families of 
curves is eliminated. These param- 
eters are also of great value in ex- 
trapolating test results. Comparisons 
of predicted values, based on short- 
time data, with actual test values 
have shown that accurate predictions 
of long-time performance are pos- 
sible with such parameters. The 
necessity for making extensive long- 
time tests at elevated temperatures 
appears to be greatly reduced or 
even eliminated. 

Most of the parameters proposed 
are based on rate-process theory. 
One of the simpler of these param- 
eters is that proposed by Larson and 
Miller, namely: 

T (C + log t) 

where T is the absolute temperature, 
C is a constant and t is the time to 
rupture or to a specified strain. This 
parameter has been found to work 
satisfactorily over a wide range of 
time and temperature for many 
steels, high-temperature alloys, and 
some aluminum alloys. A somewhat 
similar time-temperature parameter 
has been proposed by Sherby, Orr 
and Dorn; a rate-temperature par- 
ameter has been proposed by Mac- 
Gregor and Fisher. 

Another recent parameter, pro- 
posed by Manson and Haferd, has 
an experimental rather than a 
theoretical basis. For use with stress- 
rupture and creep data, the param- 
eter is expressed by: 

T-—Ta 
log t — log ta 

in which Ta and ta are constants of 
temperature and time, respectively. 
This parameter has been found to 
work well for many steels, high- 
temperature alloys and aluminum al- 
loys over a wide range of times-to- 
rupture, 

When these two parameters are 
compared, the Manson-Haferd par- 
ameter seems to give more accur- 
ate predictions of rupture life. The 
comparison was based, however, 
upon the assumption that a value of 
20 could be used for C (in the 
Larson-Miller parameter) for all 
materials. Better correlation with the 
data can be obtained sometimes if 





a value of C other than 20 is used 
and the accuracy of predictions that 
can be obtained from the two param- 
eters might then be more nearly 
comparable. 

The accuracy of predictions ob- 
tainable from the Larson-Miller 
parameter or the Manson-Haferd 
parameter for a given material de- 
pends very largely upon the value of 
the constants which are used. Satis- 
factory results can be obtained from 
either parameter if the data can be 
made to correlate well with the mas- 
ter curves. 

Because of the adequacy and sim- 
plicity of the Larson-Miller par- 
ameters, they were applied to pub- 
lished data for some aluminum alloys. 
The master curves thus obtained 
show that these parameters can be 
applied to most aluminum alloys for 
rupture, minimum creep rate, and 
time to obtain 1% strain. Fairly ex- 
tensive data are neeced to determine 
whether the parameter provides a 
satisfactory correlation over the en- 
tire range of stress. 

A value of 20 for the constant C 
gave good correlation for about half 
the aluminum alloys considered. To 
provide good correlation for the 
others, values from 16 to 40 were 
used for the constant. Different con- 
stants were sometimes required in 
the parameters for rupture, minimum 
creep rate, and time to 1% strain for 
a given alloy. 

Consistent results were evident for 
2024-T 3 (24S-T3) even though 
independent sets of data from dif- 
ferent laboratories were used. For 
this alloy, the value of the constant 
C was 17 for the stress-rupture 
parameter, and 20 was used for the 
minimum creep rate parameter for 
best correlation. 

Predictions of long-time rupture 
life from data for 10-hr. tests were 
made for Alclad 7075-T6 (75S- 
T 6). The agreement at 212° F. is 
good over the entire time-tempera- 
ture range, at 300° F. the agreement 
is good up to intermediate times, 
and at 375° F. the agreement is very 
good for stresses up to 25,000 psi. 

Reliable predictions of long-time 
life from short-time data are evi- 
dently possible from the use of par- 
ameters having either the theoretical 
or experimental basis, provided that 
the proper values of the constant 
have been determined for the ma- 
terial and the application. 

C. O. Smrru 





HOW TO PREVENT LOSSES 


IN YOUR HEAT-TREATING 


by Controlling 
Quench Temperatures 


@ Using Niagara’s AERO HEAT EXCHANGER to cool your quench 
bath never fails to give you real control of the temperatures at which 
you wish to quench. 

Your experience will be the same as others who have installed this 
method. You'll get better physicals; save losses and rejections; increase 
heat-treating capacity and production with lower costs. You can put back 
heat into the quench bath to prevent the losses of a “warm-up” period. 
You remove heat at the rate of input and prevent flash fires in oil quench 
baths. 

You'll save space in your heat treating department and get a more pro- 
ductive arrangement because less room is needed for coolers and tanks. 
You'll find savings in piping, pumping and in the amounts of oil you 
will have to buy. And the saving in the cost of cooling water alone is 
enough to repay the cost of the Niagara Aero Heat Exchanger, usually 
in less than two years. 


Write for Bulletin 120 and further information 


NIAGARA BLOWER COMPANY 
Dept. MP, 405 Lexington Ave. New York 17, N. ¥. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


HEATING @ DRYING 


ARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
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Tests for Corrosion 
Resistance of 
Galvanized Wire* 


alvanized steel wires are crack- 
ing of the protective coating on bend- 
ing, and breakdown in the coating 
due to chemical attack. Several 
types of control test are commonly 
used to measure susceptibility to 
such failures. 

Brittleness in the deposit is ex- 
amined by means of a so-called 
“spiraling” test in which the wire is 
wound either upon its own diameter 
or upon an arbitrarily chosen diame- 
ter of 1.5 cm. The samples are ex- 
amined for cracking with the unaided 
eye, and also under a low-power 
binocular microscope. Conclusions 
from this test are reasonably clear- 
cut and show that thin coatings are 
more ductile than thick ones, vut that 
the iron content of the coating is the 
controlling factor. Thicker coatings 
are ductile, for example, if the outer 
layer is pure and uncontaminated 
with iron. There is no relationship 
between grain size in the wire and 
brittleness in the deposit. 

Predicting the corrosion resistance 
is more difficult, and for this reason 
useful information or corrosion re- 
sistance can only be obtained when 
several different tests are employed 

Two testing procedures are used 
to measure, separately, the uniform- 
ity and average thickness of the coat- 
ing. One of these is the Preece test 
for the measurement of the minimum 
Samples are 
dipped in an aqueous solution of 


= MAIN sources of defects in 
g 


thickness of deposit. 


copper sulphate under standard con- 
ditions for periods of 1 min. each. 
Between treatments the sample is 
dried, lightly cleaned, and exam- 
ined. ._The number of immersions 
prior to the formation of a “shining, 
adherent, rose-colored film,” indicat- 
ing deposition of copper on bare 
steel, is the measure of minimum 
coating thickness. The other test is 
the measurement of average coating 
thickness by complete solution of 
zinc in dilute sulphuric acid and 
(Continued on p. 174) 


*Digest of “The Influence of the 
Quality of the Coating on the Corro- 
sion Resistance of Galvanized Steel 
Wire”, by Jean Herenguel, Revue de 
Métallurgie, Vol. 51, January 1954, 
p. 36-44. 
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MARTINDALE 
rE EE 


ROTARY BURS AND FILES 
Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by heat- 
treating in electric furnaces on which the tempera- 
ture is closely controlled by electric eyes. 


RA 
AAA 


Over 200 sizes and shapes (total over 75,000 pieces) 
are carried in stock for immediate shipment 


MOTOR-FLEX UNITS 


Martindale Motor- 
Flex Units are 
made in 7 Models 
—24 Combina- 
tions. They vary 
from 1/10 to '/ 
H.P. with various 
motor speeds. 
Available in bench, 
pedestal or over- 
head suspension 
types. 


Complete line of attachments. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 4 types 
for Screw-Slotting. Metal-Slitting, Copper- 
Slitting and other cutting operations on both 
ferrous and non-ferrous metals. 


Diameters range from 13%” to 4” and stock 
tools are made with various numbers of teeth 
and in a wide variety of thicknesses. 

Write for 64 page Catalog No. 29 covering 
above Saws, ROTARY BURS and FILES, and 
many other products for maintenance, safety, 
and production. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenve, Cleveland 7, Ohie 











TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 





A. M. Byers Company 
Allegheny Ludlum Steel Corporation 
American Steel Foundries 
Crucible Steel Co. of America 
Ingersoll Steel Division, Borg-Warner Corp. 
Mclouth Steel Corporation 
Ohio Steel Foundry Company 
Republic Steel Corporation 
Rotary Electric Steel Company 
The Timken Roller Bearing Company 
Vanadium-Alloys Steel Company 


Contains up-to-date information on Heroult Elec- 
tric Melting Furnaces — types, sizes, capacities, 
ratings, etc. Write Pittsburgh Office for free copy. 
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the standard of 


efficiency and safety! 


Embodying the latest in mechanical and electrical equipment, 
these widely used furnaces are noted for their efficient per- 
formance, safety, and low operating cost and maintenance. 


We welcome an opportunity to help you select and install 
the furnace best suited to your particular requirements. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in New York, Philedeiphic, Chicege, 

Sen Francisco and other principal cities. 

United States Stee! Export Company, New York 
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"'L sure love to watch this fellow work — with those BUSTER ALLOY 


tools!"’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. 








HARDNESS CONVERSION CHART 


For Every Shop That Does 
Hardness Testing This latest and most nearly accu- 


rate Hardness Conversion Chart 
is a necessity wherever hardness 
testing is done. It has been com- 
piled and produced by CLARK, 
makers of the internationally re- 
spected Hardness Tester 
for “Rockwell Testing.” Printed on 
heavy stock convenient for wall 
mounting, the chart is offered 
free of charge to hardness tester 
users. Just attach this ad to your 
letterhead or write “Send wall 
chart.” A copy will be mailed to 
you without charge or obligation. 


P.S. If you would also like in- 
formation on CLARK Standard 
and Superficial Hardness Testers, 
— be glad to send that along 


CLARK 
INSTRUMENT 
INC. 


10202 Ford Road 
Dearborn, Mich. 
U.S.A, 
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Galvanized Wire . .. 


determining the difference in the 
weight of the sample before and 
after the test as weight of dissolved 
zinc. It is found in practice that the 
two measurements are complemen- 
tary and there is, furthermore, a 
linear relationship between W and I 
(W as weight of coating in g. per 
sq.dm. and I as number of immer- 
sions to first appearance of the under- 
lying steel). 

Additional evidence on the nature 
of the deposit is gained from micro- 
scopic examination, which confirms 
that wire in which the ratio W/I is 
high has a deposit of irregular thick- 
ness. An example is given in which 
the mean thickness was 21 microns, 
but the coating thickness varied be- 
tween 17 and 29 microns. This high 
variation was associated with a high 
value of the ratio W/I. 

Microscopically, the coating con- 
sists of two layers, an outer layer of 
pure zinc and an inner layer con- 
sisting of iron-zinc alloy. The rela- 
tive proportions of these two layers 
can be confirmed chemically by treat- 
ing the wires progressively for stand- 
ard periods of time in a solution 
containing nitric and sulphuric acids. 
By this means it was found that a 
wire showing two well-defined layers 
contained 0.1% iron at the surface, 
6% near the core, and 12% at the zone 
of actual contact. A coating having 
no pure zinc layer but consisting of 
iron-zinc alloy throughout had a uni- 
form iron content of 3 to 5%. 

Finally, corrosion resistance is 
measured in a salt spray test in which 
8% sodium chloride solution is 
sprayed onto wire for periods of 30 
min. in every hour. Samples are 
examined from time to time and sub- 
jected to tensile tests after exposure 
for periods of 10 and 15 months. Ob- 
servation is made of the appearance 
of the first spot of rust — in thin coat- 
ings this may occur in as little as 12 
days—and of the amount of rust 
after the full period of exposure. 
Wire coated with 0.5 g. per sq.dm. 
of zinc rusted completely after 10 
months and with 0.7 g. per sq.dm. 
after 15 months. 

It is admitted that measurement 
of minimum and average coating 
thickness made by the Preece and 
solution methods sometimes give 
anomalous impressions of corrosion 

(Continued on p. 176) 





Here’s why you’re 


Way Ahead 


with an | RC 


Vacuum Furnace 


Whether you're melting laboratory lots of titanium or 
casting special alloys by the ton, your production is 
faster, simpler and more economical when you use Laboratory Medel NRC Vacuum Furnace 
an NRC Vacuum Furnace, because National Research 
has built more vacuum furnaces than any other com- 


designs, standard pilot plant furnaces and production 
pany in the world. 


units... all are built by National Research Corpora- 
Installations ranging in size from a few pounds to tion, adding to every design the benefit of unequalled 
many tons, multi-purpose furnaces designed for maxi- experience in this complex field. 

mum flexibility in experimental work, special purpose Full and interesting information about NRC Vacuum 
Furnaces is in the new “Vacuum Furnace Bulletin.” 
Write for your copy today. 


" 


f NATIONAL RESEARCH CORPORATION 


OFFICE ok paels > ALTO - Vile Were 


NARESCO EQUIPMENT CORPORATION 


CLEVELAWN 
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LUSTER-ON was the first bright con- 
version coating for zinc and cadmium 
on the market. Although it has been 
widely imitated, LUSTER-ON has al- 
ways kept ahead of the field through 
continuous research and development. 


LUSTER-ON has consistently 
offered greater uniformity of results 

for less cost. LUSTER-ON has 
offered better control in use than 
imitative coatings. 


When you specify LUSTER-ON 
you get not only the finest product of 
its type, but the added advantage of 
comprehensive Chemical Corporation 
service and teamwork. 


Members of The Chemical Corpo- 
ration team are working for you in 
our laboratories — testing, improv- 
ing. Our technical specialists will roll 
up their sleeves and work with you 
in your plant, help solve problems 
on the spot. Our sales and distribu- 
tion team is well integrated to supply 
you with materials when and where 
you want them. Our licencee manu- 
facturers bring LUSTER-ON even 
closer to you — Crown Chemical and 
Engineering in Los Angeles and San 
Francisco for the West Coast; Alloy- 
craft Ltd. in Montreal for Canada; 
A B Tudor, Harbeck Division of 
Partille, Sweden, for Scandanavia. 
And our own fleet of trucks speeds 
delivery to you. 


When you deal with The Chemical 
Corporation you deal with a solid, 
well-financed company. You deal 
with a company built and growing 
on teamwork and service. You deal 
with a company vitally interested in 
its customers, doing that little bit 
“extra” that assures satisfaction. 


LUSTER-ON — The first in the 
field and still the leader! 


L-13 
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Galvanized Wire . . . 


resistance, but in general these two 
tests when used in a complementary 
manner are useful for specification 
purposes. 

Brittleness is adequately revealed 
by the “spiraling” tests and although 
some of the factors affecting it are as 
yet undefined, a high iron content 
appears to favor brittleness and bad 
adherence. 

The salt spray test is of limited 
value since a few rust spots some- 
times appear after a very short time, 
but no further deterioration sets in 
even after 15 months, and measure- 
ments of ultimate tensile strength 
are uninformative. Nonetheless, a 
reasonable relationship is found be- 
tween average coating thickness and 
the development of extensive rusting 
in the salt spray test. 

C. B. LANDER 


He-N Shielding Gas 
Looks Promising in 
Metal-Arc Welding* 


ELIUM-NITROGEN shielding gas 
for inert-gas metal-arc welding 
of low-carbon steel has demonstrated 
a number of superior properties 
in comparison with conventional 
helium-argon mixture and _ straight 
helium. Among them are a 50% re- 
duction in welding current, lower 
cost of gas, improved ductility in 
the weld, better penetration, smaller 
bead and freedom from defects, such 
as gas pockets and heat cracks. 
These are conclusions drawn from 
comparative tests made on samples 
of 0.125-in. low-carbon steel plate. 
Both butt and fillet welds in the 
form of T-joints were investigated. 
Specimens were in the as-sheared 
form, with no edge preparation. 
With helium-nitrogen shielding 
gas, it was possible to reduce weld- 
ing current by 50% from that re- 
quired for helium-argon because the 
nitrogen present in the arc atmos- 
phere completely dissociates at arc 
(Continued on p. 178) 


*Abstract of ‘“Helium-Nitrogen 
Shielding Gas gs Welding of 
Low-Carbon Steel”, by Eugene L. 
Turner and Walter F. Henler, Gen- 
eral Motors Engineering Journal, 
Vol. 1, July-August 1954, p. 9-11. 








Instruments 
for precision 
temperature 
measurement 
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The Simplified 
Optical 
Pyrometer 
Gives Accurate 
Temperatures at 
a Glance! 
Any operator can quick- 
ly determine tempera- 
tures on minute spots, 
fast-moving objects and 
smallest streams. Com- 
letely self - contained. 
o calibration charts or 
accessories needed. An 


accurate, direct - reading 
Pyrometer that pays for 3 
itself b helping prevent spoilage. 
Weighs 3 ibs. vailable in 5 temperature 
ranges (1400° F. to 7500° F.). 

Ask for free Catalog No. 85, 


The 
Improved 
Surface 
Pyrometer 
The ideal instrument for 
all plant and laboratory 
surface and sub-surface 
temperature measure- 
ments. Available with 
large selection of ther- 
mocouples and exten- 
sion arms for all jobs. 
Designed for rugg 

and accuracy ... it 
features automatic cold 
end compensation, large 


4¥," direct reading dial and shock, 
moisture and dust-proofed shielded steel 
housing. Stock ranges 0-300° F. to 
0-1200° F. Ask for catalog No. 168. 
Tells spot tem- 


The New EB. 5 B—« 





y—in heat-treat- 
+e) Y R re] ing furnaces, 
2 forgings 

an re xes. 
Radiation les, lead wires 

or accessories 
ature is indicated on direct-reading dial 
at a press of the button. Any operator 


No thermocoup- 
Pyrometer ceeseories 
can use it. Write for FREE Catalog No. 





PYROMETER 

INSTRUMENT COMPANY 
New Plant and Laboratory 

BERGENFIELD 8, NEW JERSEY 
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industry’s newest, 
most versatile 
x-ray unit 








@3 MODELS 


@ 10 MOUNTINGS 


®@ INSPECTS CASTINGS, 
WELDS, ASSEMBLIES 


® FIELD, SHOP OR ; 
LABORATORY USE @ 360° FIELD IN 


ONE EXPOSURE 


Rugged, weatherproof tube head weighs only 

© FOR INSIDE-OUT 185 pounds, has 10-inch diameter (14-inch 

RADIOGRAPHY @ FOR RADIOGRAPHY with handling rings). Control weighs 145 
AND FLUOROSCOPY pounds, measures 18x18x14 inches. 





It’s dependable..it’s portable..it’s easy to use ; 
Look at the variety of mountings you can get 
Here’s the latest advance in industrial x-ray apparatus... designed and built 


f h j » 2 » aver handled be « ; > @ MOBILE TRUCK @ RADIOGRAPHIC 
or the widest range of functions ever handled by a single machine. It's With elevating tube CABINET 
General Electric's new OX-175 —a rugged, lightweight unit that will save stand Automatic 


time and cut costs in any plant that requires versatility in inspection procedures. ome . aa aga Manual 

. , . . ube Carrier tor 

For example, the tube head's small size makes it ideal for inside-out 6)” 

; : ) 300" unit @ ELEVATING 
radiography. Cable lengths up to 200 feet extend its portability. Equipped @ BRIDGE CRANE: TUBE STAND 
with a flat target tube, OX-175 produces a 360° field of radiation that will 15—30-foot, with pan- Mobile base 
radiograph an entire circumferential weld in one exposure. Or by grouping tograph and motor- Fixed base 

operated hoist. Rotating base 
castings or assemblies around the tube head, you can radiograph a large 
number simultancously. 











Check the list at right for the variety of mountings possible with the 
OX-175. Then call the G-E x-ray representative near you for complete One of ten OX-175 mounts — mobile 
information on this latest development in industrial x-ray. Or write X-Ray truck with elevating tube stand. 
Department, General Electric Company, Milwaukee 1, Wis., for Pub. AS124 
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GENERAL @@ ELECTRIC 
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, ARE YOU GETTING 
TOO MANY REJECTS 


dvetaimproper 
finish? 


TUMBLING 
COMPOUNDS 
ARE YOUR SOLUTION 


Heavy Brass Plate 5 Ibs. 11.5 ozs. 


€ 


Finished in Lorco CAL 
and Lorco 0O Compounds 


Send us your sample parts along with 
your blueprint specifications. Let us 
prove to you that LORCO Compounds 
will increase metal finish, color and 
luster while adhering to close toler- 
ance of low, micro-inch finishes. This 
may apply to even those parts you 
never before considered suitable for 
tumbling. 


We will accurately finish your parts 
and return them promptly with a de- 
toiled processing report, without 
obligation. By arrangement, one of 
our engineers will personally help 
you with any finishing problems in 
your plont. 


Write today for your copy of our 
fact-filled Catalog which includes a 
Rapid Application Index, choracter- 
istics and field data on all LORCO 
Compounds. Inquire also about 
LORCO TUMBLING BARRELS and 
TUMBLING MEDIA, 


LORD 


CHEMICAL CORPORATION 


2068 S$. QUEEN STREET 
YORK 5, PENNSYLVANIA 
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Arc Welding . . . 


temperature and its subsequent re- 
combination of single atoms to form 
diatomic gas molecules liberates 
heat to the arc atmosphere and in- 
creases its heat-transfer ability. Thus, 
the arc temperature and voltage 
gradient are increased while current 
is decreased. This, in combination 
with the lower cost of helium-nitro- 
gen mixture, gives an important cost 
advantage. 

It was suspected that helium- 
nitrogen might cause the formation 
of undesirable embrittling nitrides 
in the weld, so an examination was 
made of the microstructure of cross 
sections from each type of weld, 
using either nital or picral etchants. 
No significant differences could be 
detected in the microconstituents, 
but it was obvious that weld pene- 
tration was somewhat higher with 
the helium-nitrogen shielding. 

Welds with the two gases were 
checked for tensile strength, hard- 
ness and fatigue. Again no conclu- 
sive differences between the two 
could be found. However, in bend 
tests on samples 1 x 6 in. welded to- 
gether on one side only and bent in 
the weld 180° over a diameter twice 
the thickness of the plates, or 0.250 
in., fractures developed in some of 
the helium-argon welds but none in 
the helium-nitrogen samples. Test 
pieces were polished and positioned 
with the weld outside the bend. 

A %-in. filler wire was used with 
helium-nitrogen gas for single-pass 
fillet or butt welds. This represents 
a slight saving in electrode over the 
5/64 or 3/32-in. wire normally em- 
ployed with helium-argon gas. 

Higher welding speed and a 
smaller, cleaner bead were other ad- 
vantages obtained with helium-nitro- 
gen. The faster, forehand technique 
on fillet welds permitted larger con- 
cave beads to be madé. Undercutting 
was avoided because good wetting 
action of the weld metal was ob- 
tained with helium-nitrogen shield- 
ing; this resulted in a minimum re- 
striction to the flow of weld metal 
up the sides of the fillet legs. A back- 
hand technique restricts the welder’s 
view as to direction of travel since 
the unwelded part of the joint is 
directly in front of the arc. 

In a production application, the 
smaller bead with helium-nitrogen 

(Continued on p. 180) 





HEAT TREATING 
FURNACES 


UP TO 2000°F. OR MORE 





This car-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular car bottom fur- 
nace was designed for the heat 
treatment of chain up to 2000°F. 
at Cleveland Chain & Mfg. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens incor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—write 
for the new, illustrated folder today. 
Bul. HT-53. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 





Surface Combustion man- 
ufacturers heating and 
heat treating equipment 
for both direct firing and 
controlled atmosphere. 


TREATING 
WITH 


by the 


SURFACE COMBUSTION CORP. 


For a quarter of a Century Spencer Turbos have been preferred equipment 
for the many types of Surface Combustion heat treating equipment. 


Here are some of the reasons: 
. Constant pressures maintained regardless of load. 


. Simple—sturdy construction. Operates with low maintenance for a life time. 
. Wide clearances. Only two bearings to lubricate. 
. Unusually quiet. Practically no vibration. 


Standard designs meet all requirements — single and multi-stage 


35 to 
20,000 cu. ft.; % to 600 Hp.; 8 oz. to 10 Ibs. 


Ask for Technical Bulletin 126 and the Turbo Data Book No. 107. 


HAR 
CONNECTICUT 
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When those small metal parts call out, 
“Hey, cleaning time!” 

And you have to remove scale, old 
paint, rust or grime... 


You can clean them in seconds and save 
money, too 

Pangborn's Blast Cleaning Cabinet's 
made just for you. 


oS 


it produces a finish so smooth and 
so clean, 

it will do the best job that you ever 
have seen. 


Stl, 





Pangborn 

Blast 

Cleaning 
F 1 Cabinet 





for efficient, low-cost cleaning of metal 
parts. Cleans pieces up to 35” x 60” 
in size. Models from $319 and up. 


For details, write: 
PANGBORN CorpP., 1800 Pangborn Bivd., 
Hagerstown, Maryland 


BLAST CLEANS CHEAPER 


with the right equipment for every job 
» » Zi 
rye 
Pre)? 
Ha i 


50th Anniversary 
Medallion 
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Arc Welding . . . 


would require less grinding of the 
weld before further processing. This 
is a significant consideration, for 
grinding costs frequently exceed 
welding costs by a_ substantial 
margin. 

Advantages of shielded inert-gas 
metal-are welding in terms of corro- 
sion resistance, high welding speed, 
freedom from flux cleaning and re- 
duced grinding requirements have 
long been recognized in the welding 
field. They would now appear to be 
enhanced by the new shielding gas. 

A. H. ALLEN 


Materials for 1000° C. 
(1832° F.)* 


Oo” PHASE of an attempt to hasten 
the slow improvement in alloys 
for gas turbines (good alloys are 
available up to 1500°F., but few 
are serviceable at 1650° F.) is a 
study at the National Physical 
Laboratory in Great Britain of the 
creep strength of the refractory 
metals at 1000° C. (1832° F.). Since 
some of them were available in pure 
form only in very small quantities, 
the samples were %-in. cylinders, 
4% in. long, tested in compression 
and in a vacuum. All samples were 
in the “soft” condition — that is, free 
from effects of cold work. Enough 
experiments (varying the loads) 
were run to estimate the stress which 
produced }% strain in 24 hr., a 
criterion thought to represent the 
upper limit for commercial use. 
Results are tabulated on p. 182. 
Since stresses in rotor blades in air 
engines are about 5000 psi. mini- 
mum and maybe as high as 30,000 
psi., Dr. Allen concludes that very 
few metals in this list may be suffi- 
ciently strengthened by alloying to 
withstand stresses of this order at 
1800° F. Iridium seems to have 
most of the properties required, but 
it is far too costly. Chromium would 
be very promising on a strength-to- 
weight basis if it were not so brittle. 
Molybdenum and tungsten both 
need to be protected from oxidation; 
(Continued on p. 182) 
*Digest of “Exploratory Creep 
Tests on Metals of High Melting 


Point”, by N. P. Allen, Journal, 
Institute of Metals, Vol. 82, p. 525. 





A simple method of 
controlling temper. 
atures in: 


© WELDING Also 
© FLAME-CUTTING 
© TEMPERING available 
© FORGING in pellet 
® CASTING and 
© MOLDING liquid 
® DRAWING form 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has _— gives up 


te 2000 
been reached. saetiene 





Available in these temperatures (°F) 





113 | 263 | 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 288 500 1050 1600 
150 | 300 550 1100 1650 
163 | 313 | 600 | 1150 | 1700 
325 | 650 | 1200 | 1750 
338 | 700 | 1250 | 1800 
350 | 750 | 1300 | 1850 
363 | 800 | 1350 | 1900 
375 | 850 | 1400 | 1950 
388 | 900 | 1450 | 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 164%,” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 
‘GORDON: 
$< SERVICE.>: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls +» Metallurgical Testing Machines 
Dept. 15 - 3000 South Wallace $t., Chic 16, Hl. 
Dept. 15 - 2035 Hamilton Ave., Clevel 14, Ohie 


























Cents per Ib. for Bearing Bronzes 
Isn't the Whole Story... 


00 ro} 


BUT IF ou BUY 


£0. 00 


GONTINUOUS 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New Jersey 


(] Please send new brochure on Asarcon 773 stock bearing bronze 
(] Send literature on other Continuous-Cast Bronzes 
(] Send a salesman 


Name 


__Lone Stote —~ 
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Creep Tests 


of the two, molybdenum would be 
preferred on account of its lower 
density. Columbium has a good 
strength-to-weight ratio and is also 
ductile. If it can be protected from 
oxidation, it should be a very promis- 
ing material indeed, particularly as 
it is capable of much hardening. 

Several bonded carbides were also 
tested in a similar manner. The best 
(having creep strengths at 1830° F. 
about equal to molybdenum’s) con- 
tained about 50% titanium carbide. 
The binder was 65-20-15 Ni-Cr-Co 
alloy. Such materials are brittle at 
room temperature. 

The source of their creep strength 
is the same as that of their brittle- 
ness. Deformation takes place princi- 
pally in the bonding material. This 
material by itself is very weak. The 
composite bodies deform slowly un- 
der high pressures because the hard 
particles cannot approach each other 
without squeezing the bonding ma- 
terial out sideways. The bonding 
material is restrained from making 





Creep Strength of Refractory Metals at 1832° F. 











ee ATomic } CREEP DENSITY STRENGTH 
| NUMBER STRENGTH Le. PERCt U IN. To WEIGHT 
First Long Period | | 
Titanium 22 | <200 psi. 0.164 < 1200 
Vanadium | 23 500 0.217 2300 
Chromium 24 $500 to 6700 0.260 21,500 
Iron 26 1000 0.284 3500 
Cobalt 27 1500 0.32 +700 
Nickel 28 500 0.322 1500 
Second Long Period 
Zirconium 40 <200 0.23 <800 
Columbium 41 6200 0.310 20,000 
Molybdenum 42 | 6700 to 8700 | 0.369 21,000 
Rhodium 45 6700 0.45 15,000 
Palladium 46 700 0.434 1600 
Third Long Period 
Tantalum hate 6700 to 9800 | 0.600 ' 14,000 
Tungsten | 74 13,500 0.697 19,500 
Iridium 77 13,500 0.813 16,500 
Platinum 78 <200 0.775 <250 











this movement by its contact with 
the hard particles, and a state of tri- 
axial stress is set up which in effect 
raises the yield point of the binding 
material, There is no point in rais- 
ing the shear strength of the bond 
to such an extent that the material 
becomes unusably brittle, and the 


only course is to maintain the shear 
strength of the bond in balance with 
the fracture stresses. Consequently, 
hard crystals of high cleavage 
strength must be chosen; they must 
be united firmly with the bonding 
materials, which must also have a 
high fracture stress. E.E.T. 














UNITRON Microscopes Aid Laboratories ona Limited Budget 










UNITRON | 
METALLURGICAL, MMU 
For metals and opaque speci 
mens, and also transparent spex | 
imens under both ordinary and | 
polarized light. Vertical oblique 
and transmitted iNumination | 
Transformer housed in microscope | 
base. Focusable stage. Polarizing 
apparatus and filters. Objectives | 
5X, 10X, 40X, 100X, Eyepieces: 5X, | 
10X, 15x | 
Only $287 | 
oa an aban am as am ee ow oe ee ee ee ee ee} 
UNITRON | 
CAMERA MICROSCOPE 
and METALLOGRAPH | 
A completely self-contained unit | 
for visual observation, projection, 
and photography of both opaque | 
and transparent specimens, | 
Built-in 344" x44," camera, 
transformer and illuminator. © | 
Optics include 5 objectives | 
and 7 eye-pieces. Mechanical 
stage, polarizing apparatus, | 
micrometers, etc. Magnifica | 
tion: 25-2000X. Additional ac- 
cessories available. | 
Only $1,145 | 
ee ee ee ee ee eo} 


UNITRON 
PHASE CONTRAST, MPE 

Indispensable for the study of 
living cells and other highly 
transparent material Continu 
ous transition from phase to 
bright-field microscopy by ad- 
justing condenser height. Choice 
of 4 contrasts Mechanical 
stage. Three phase objectives; 
PIOX, P40X, PIOOX. Eyepieces ] 
5X, 10K, 15K. | 

Only $265 | 





Only recently microscopes were so 
costly that many laboratories operating 
on a restricted budget were forced to 
content themselves with outmoded in- 


struments of limited effectiveness. 
Now the low cost of UNITRON MI- 
CROSCOPES has made it possible for 
even the laboratory with limited re- 
sources to have at its disposal modern 
microscopes of unsurpassed precision. 
Large organizations as well as small 
have been quick to recognize the out- 
standing value of UNITRON MICRO. 
SCOPES as well as their unexcelled 
optical and mechanical performance. 
Well known users include leading uni- 
versities, industrial firms, and research 
laboratories such as: 
Harvard Univ. Brown Univ. 
General Motors Genera! Electric Co. 
U.S. Dept. of Agric. Northwestern Univ. 
Cornell Univ. Goodyear Atomic 
Princeton Univ. Corp. 
Univ. of Michigan Corn Products 
CBS-Hytron Refining Co 
1BM Corp. oe 
U.S. Army M.1.T. 
U.S. Navy Arthur D. Little, Inc. 
Union Carbide & Raytheon Mfg. Co. 
Carbon Sperry Products 


The UNITRON Microscope Catalog 
is yours for the asking! 
This colorful Ulustrated catalog gives com- 
ete specifications on all of the instruments 


jefly described on this page as well as others 
which we know you will find of interest. 


Write for your free copy to Dep't PA-12. 


United Scceutific Co. 


Ail K TREET B TON 9 MASS 
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UNITRON 
PHOTOMICROGRAPHY SET 





/ 
| Duplicates the performance 
| f costly apparatus. Mount 
ng brackets adjust ¢ 
| accommodate your present 
| camera (35 mm Ne 120 
N 127, etc.). Viewing tele 
| pe permits all adjustments 
| to be made while camera is 
n place and allows continu 
1 us observation of the spe 
] men even during time 
| posures 
Only $39.95 
|---—-—-—----——_—=- 
UNITRON 
| Stereoscopic, MSH 
| A versatile laboratory ir 
strument giving an ex 
| eptionally wide field of 
| view with great depth of 
focus. Inclined binocular 
| head with distance and 
| diopter adjustments. Re 
volving nosepiece. Sep 
| =: =P arate low stand. Choice 
| - of 3 objectives among IX, 
2x, 3K, 6x Eyepieces 
| ax’ 2X, 15x 
; Only $314 
Beeecee- = CS pa meant 
UNITRON 
| METALLURGICAL, MEC 
| Inverted type for most 
| convenient observation of 
| metals, minerals, and ores 
Includes many of the fea 
| tures of the UNITRON 
| Metaliograph which are 
connected with visual ob 
| servation of opaque speci 
J mens. Objectives: 5X 10x 
40X, 100K. Eyepieces 5X 
| Micrometer !0X, {5K. 
I only $319 
' 







































PREFORMED SILVALOY , 
BRAZING RINGS 


The APW outstanding experience in fabricating precision- 


made preformed Silvaloy low-temperature brazing rings— 
plus a full battery of top-flight equipment, has helped us 
to solve manufacturing and supply problems for many of 
the country’s leading manufacturers. 

Here, preformed brazing rings in sizes that range from 
.050” diam. to 18” diam. are. produced in any quantity 
required, at a speed that assures delivery to meet your 
production schedules, with time to spare. Silvaloy Brazing 
Alloys, plymetal are also available of course, in standard 
forms, preformed shims, washers, special shapes. 

When specifications call for low temperature brazing, 
call for dependable Silvaloy alloys. They're 
made with the precise properties you want 
—in forms best suited for most economical, 
high-speed production brazing. AK 


FREE: SEND FOR THIS COMPLETE GUIDE 
TO SUCCESSFUL LOW TEMPERATURE BRAZING snvatey “a 
a 


—_ — 


KY/4 7. pte) 4 


LOW TEMPERATURE SILVER BRAZING ALLOY 








THE SIiILVALOY DISTRIBUTORS 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
SEATTLE, WASH. « PORTLAND, ORE. MILFORD, CONNECTICUT Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. « MINNEAPOLIS, MINN 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. « KANSAS 
iT . Pi mi 

rncome srt comma yonrououtst set commun “NEAT. OD ge homo 
PHILADELPHIA, PA. - CHARLOTTE, N.C Division of FEDERATED STEEL CORPORATION MILWAUKEE, WIS 
BALTIMORE, MD. « YORK, PA PITTSBURGH, PA. - CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. ’ 
KNOXVILLE, TENN SAN FRANCISCO, CALIFORNIA 

OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTO 
UNION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS - HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO - MONTREAL 


THE AMERICAN PLATINUM WORKS 


231-NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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at Republic Steel 


as described by 


Clyde E. Roberts, Manager of Sales, 
Stainless Steel Division, Massillon, Ohio 


and Earle C. Smith, Chief Republic 
Metallurgist, Cleveland, Ohio 


“Our ability here to make and sell ‘specialty’ steels 
depends not only on the quality and price of our 
products but on helping each customer anticipate 
and choose the particular steel that answers his need. 


“To do this, our Metals Engineers must work 
closely with all our buyers and prospects, keeping 
informed on their manufacturing and processing 
problems, and in many cases acting as their special 
engineering consultants. 


“Thus our influence as Metals Engineers extends 
far beyond immediate departments, into all the pro- 
duction phases and the purchasing of everything 
from electrodes to refractories. 


“To do this, we must keep up-to-date on all product 
and technique advancements. A most important way 
is through membership in the American Society for 
Metals and by reading Metal Progress . . . for infor- 
mation on how best to process, apply and fabricate 
the metals we sell. And with this knowledge, the 
influence of Metals Engineers continues to grow 
throughout the entire sphere of metalworking.” 


Magazine of 24,000 
Metals Engineers 


Metal 
This 36 x 120-inch sheet of cl stain- } oa 
less has just Senatoed tie fal palit 0 ro | Oa r & Ss Ss 


Republic before shipping for use in plastic 
presswork. Inspecting the high luster are: A publication of the American Society for Metals 


(1. to r.) Clyde E. Roberts, Sales Man- - , : 
ager; Earle C. Smith, Chief Republic Originator and sponsor of the National Metal Exposition 


Metallurgist; V. W. Whitmer, Assistant 
Chief Metallurgist, Central Alloy Dis- 7301 Euclid Avenue, Cleveland 3, Ohio 
trict; J. H. Jones, Assistant District Man- 
ager, Central Alloy District; and J. H. 
Kennedy, Superintendent of No. 1 
Electric Furnaces, Central Alloy District 
—all members of the American Society 
for Metals and readers of Metal Progress. 




















can this “UNUSUAL GROUP” 


solve your toughest technical problem? 
jaa 


MECHANICAL DESIGN AND DEVELOPMENT GROUP 


1-Automatic Control and Metals Engineering 

2-Sonic and Mechanical Engineering 3-Turbine, 
Compressor, and Power Machinery Engineering .. . 
4-Machine Design and Thermodynamics . 

5~Electrical and Mechanical Engineering . 
6-Aeronautical Engineering and Mechanical Design 
. . . 7-Medical and Mechanical Engineering (Group 
Leader) . . . 8-Mechanical Design and Plant Engi- 


neering... 9--Process and Development Engineering 
. . 10-Electronie and Mechanical Engineering 

11~Tool and Die Engineering; Production Machine 

Design. 
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IT COSTS NOTHING TO FIND OUT. And in the process, you'll learn why this 
group has satisfied hundreds of clients, large and smoll. 


WHAT IS THE GROUP? This is the Design and Development Group of the 
Mechanical Division of Arthur D. Little, Inc... . one of many successful working 
units into which ADL's scientists, engineers and technologists are grouped. With 
its handpicked members, it typifies the integrated thinking and practical attack 
to industrial research problems which have made ADL a leader in diversified 
research and development. 








Each member of this ingenious group is expert in a different field; yet, 
all are alike in their grasp of the fundamentals of good engineering. They 
know how to get new functions out of old principles. You'll know them by name 
before your initial conference with them is over. 


HOW DO THEY WORK? First, a group meeting studies your problem from 
every angle to determine what it can do toward the solution. A proposal comes 
next, outlining the approach... tells you how much time and money are 
involved. Only when you say “go ahead’ do you pay a cent. 


At this point a project leader takes over. Depending on the scope of your 
project he works singly, or with a group, but always supplemented by the 
specific practical experience and general knowledge of the entire ADL staff. 
The size of this team and the range of your problem determine the cost. 


YOU'RE IN CHARGE! You have as close control over your ADL project 
team as if its members were working in your own plant. The range of ADL work 
on the project is up to you: concept, sketch, mock-up, detailed production draw- 
ings, prototype or complete processing equipment. 

WHY DELAY? If you feel that new,or improved equipment, products, and 
methods can increase your profits, investigate what an ADL group can do for 
you. For detailed information or preliminary discussion phone UNiversity 4-5770 
(Boston) or write: 


ARTHUR D. LITTLE, INC., MECHANICAL DIVISION 
37 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 
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Furnace Atmosphere Improved 
with DEWCEL Moisture Measurement 


Whitney Chain Co., in Hartford, Conn., uses two 
Gas-Atmosphere Generators to supply a battery 
of heat treating furnaces in producing chain 
plates, pins, rollers, and bushings for their Power 
Transmission and Conveyor Chains. Correct at- 
mosphere conditions in the furnaces must be 
maintained for proper carbon control and reten- 
tion of finish on these hardened and carburized 
parts. 

Formerly it was necessary to make compli- 
cated time-consuming spot checks of these con- 
ditions. Now, Foxboro Dew Point Recorders 


FOXBORO COMPANY, 


0). G5 10) a 


RE®D U.S. PAT. OFF 


5212 NEPONSET AVE., 


monitor continuous samples of the gas from the 
generators . . . provide continuous dew point 
records which permit the operator to mairitain 
desired gas quality. 

The heart of this precise measuring system is 
its humidity-sensitive element the exclusive 
Foxboro Dewcel which senses the dew point 
temperature to within +1°F... . rapidly re- 
sponds to any change in moisture content. 
Complete illustrated description of the Foxboro 
Dew Point Recording System is contained in 
Engineering Data Sheet 340-7. Write for copy. 


*Trade Mark 


FOXBORO, 


INSTRUMENTS that Improve 


Product Quality 


MASS. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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LONGER 
BUFF LIFE 
with New H-VW-M Binderized* Ruff-L-Buffs° 


Not just “onother type of buff’, but a revolutionary new H-VW-M process which 
impregnates the entire Ruff-L-Buff with the same organic binder used in buffing 
compounds. From these new “Binderized” Ruff-L-Buffs come a host of practical, 
cost-cutting advantages, proved over many months in actual production line operations. 


Item by item, these are the six major advantages of the H-VW-M Binderized Ruff-L-Buff. 


@ Longer buff life — damage from overheating elirni- 
nated by pre-lubrication of buffing material, pre- 
venting excess frictional heat caused by constant 
flexing. This additional buff life has averaged 30% 
in actual test runs. 

Better compound adherence — the binderizing im- 
pregnation creates an affinity between buff and 


compound, The compound does the cutting, not 
the buff. 


Faster cutting action — more compound is retained 
on the buff, insuring an even cut for a longer 
period without re-application of compound. 

Extended composition life — additional binder in 


the cloth ensures better abrasive adhesion, longer 
life of both composition and buff. 


* Patent Pending i I t 
** Patent No. 2,140,208 or complete information on 


and other specialized buffs 


@ Heading-up time — new wheels require only appli- 
cation of the compound to be ready for immediate 
operation. 


Cooler running — in addition to pre-lubrication, six 
holes in the center and twelve air channels in the 
center rim provide a forced air circulation over 
all cloth surfaces.” 


And, of course, Binderized Ruff-L-Buff retain such 
important features as bias-cut cloth to prevent unrav- 
elling, perfect buff balance for uniform rotation and 
wear, and exclusive Red-E-To-Use face that takes 
compound without need for surface preparation. 


H-VW-M bias-cut Sisalweev buffing wheels are also 
available in Binderized types. 


H-V W-M Binderized Ruff-L-Buffs 
write for Bulletin No. B-102. 


Your H-VW-M combinotion~  MANSON-VAN WINKLE-MUNNING CO., MATAWAN, N. J. 


of the most modern testing —pignts: Matawan, N. J. * Anderson, Ind. 
and development laboratory 


ply line for every need. STRATFORD (CONN.) * 
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SALES OFFICES: ANDERSON * BALTIMORE « 

—of over 80 years experience CLEVELAND * DAYTON ©* DETROIT 

in every phase of platingand 165 ANGELES * LOUISVILLE * MATAWAN 

polishing — of a complete WEW YORK * PHILADELPHIA © PITTSBURGH 

equipment, process and sup- SAN FRANCISCO * SPRINGFIELD (MASS.) 
uTIC 


* Grand Rapids, Mich. 
BOSTON * CHICAGO 


GRAND RAPIDS 
* MILWAUKEE 
* ROCHESTER 
° ST. LOUIS 


° WALLINGFORD (CONN.) 


@ 1299 
INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES © EQUIPMENT © SUPPLIES 





Here’s why it pays to know 


your 


HARRY SPONGBERG, Honeywell Sup- 
plies Man in the Chicago area, helps 
Chester Pickrell of the Crane Co. 
choose the most advantageous grade 
of Brown thermocouple wire to work 
with his ElectroniK instruments... 
and points out the quality features of 
Brown wire that spell long service and 
consistent precision of measurement. 


Personal, specialized assistance by 


your HSM brings you the best in 
quality, economy and convenience for 
all your purchasing of pyrometer sup- 
plies. An individualized HSM Plan for 
your plant can save you money .. . 
simplify your inventory . .. speed your 
ordering. 


Your local HSM will be glad to survey 
your requirements. Call him today . . . 
at your local Honeywell office . . . as 
near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 
44, Penna. 


MINNEAPOLIS 


Honeywell 


BROWN 


@ REFERENCE DATA: Write for Pyrometer 
Supplies Buyers’ Guide No. 100-5... and 
for new booklet, “The HSM Plan.” 


‘INSTRUMENTS 


Fouts on Couttol 





dri Ad T-620( 48) 


Here for the first time is gas-fired 
equipment that gives you all the 

industry-proved advantages of 
the Homocarb” method with 


Microcarb’ Atmosphere Control: 


Uniform product quality - High production nate - Low operating eott 


You get completely “‘packaged”’ equipment which 
includes Microcarb Atmosphere Control, a Safe- 
Start Burner Control Unit and the Homocarb 
furnace. 


1 Microcarb Atmosphere Control gives continu- 
ous, automatic regulation of carburizing atmos- 
phere during the entire heat treating cycle. 


2 The Safe-Start Burner Control Unit is a 
“‘packaged”’ combustion control assembly with 
all operating and safety components mounted, 
wired and piped before shipment. 
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3 The Gas-Fired Homocarb furnace combines all 
the advantages of the Homocarb method... 
uniform carburizing, high production, operating 
economy .. . in a gas-fired furnace. 


For complete information just write us at 4927 
Stenton Ave., Philadelphia 44, Penna. 


automatic controls 


e furnaces 


instruments 


LEEDS iN NORTHRUP 





Photo courtesy John A. Roebling’s Sons Coro 


WIRE, TRAVELING 
100 FY PER MIN 


SULFURIC ACID BATH 


SILICON 
CARBIDE 
“4 


This wire is lightly scaled steel, at 400 F. It’s passing through a 15-20% 
sulfuric-acid pickling bath at 100’ per min. Where the wires bear — along 
the edge of the tank, and down in the acid bath — special wear-resistant 
surfaces are required. You can imagine the punishment they take . . . from 
the semi-scaled steel; the fast moving wire; the hot acid. In fact, most 
materials would be sliced through in a matter of days. 


One exception is a hard (almost diamond-hard), “man-made mineral”, 
CARBORUNDUM's silicon carbide. Acids don’t bother it. Nor does the worst 
imaginable abrasion or erosion. In the photo above, you can see how little 
effect six months’ service have had on this wear stone. Even the acid- 
submerged silicon carbide wear stone has not started to groove. 

There’s just no comparison with other materials. Used under the tough- 
est wear-and-tear conditions known (e.g. linings for cyclone dust collectors, 
coke chutes, furnace skid rails, etc.), silicon carbide has many times the 
life of aiioys or other commercial materials. Try it — and see for yourself 
how well it works under severe abrasive service. 

As a Starter, send for your copy of “Super Refractories in Heat Treat- 
ment Furnaces.” No obligation, of course. 


CARBORUNDUM 


Registered Trade Mark 


Dept. C-124, Refractories Div., Perth Amboy, N. J. 
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How many SPARKS 
_ ina Spark Plug? 






































NOW AVAILABLE IN 
CLOTH-BOUND EDITION 


Metals Handbook 
New 1954 Supplement 


Order now a copy of the 1954 Supplement 
bound in red cloth to match your 1948 
ASM Metals Handbook. The Supplement 
contains recent, authoritative information 
on all these subjects: 


Carbon and Alloy Steels 
Tool Steels 

Stainless Steels 
Heat-Resisting Alloys 
Nodular Cast Iron 
Aluminum 

Copper 

Magnesium 

Titanium 

Engine Metals 

Stress Concentration 
Shot Peening 

Ferrous Castings 
Brazed Joints 

Heat Treating 

Metal Cleaning 

Press Forming 
Machining 

Powder Metallurgy 
Steel Melting 
Nondestructive Inspection 
Metallography 


This handsome 200-page volume contains 
24 articles supplementing the 1948 ASM 
Metals Handbook. Prepared by 22 ASM 
technical committees, it has 326 illustra- 
tions, 155 tables. It makes a worthy ad- 
dition to your technical library, one you'll 
refer to often. 


Fer complete details of contents, see your 
July 15, 1954, issue of Metal Progress... 
which contains all the articles now being 
offered in this cloth-bound edition. Price 
is $4.00 to ASM members, $5.00 to non- 
members. 


American Society for Metals 
7301 Euclid Avenue, Cleveland 3, Ohio 


Rush me a copy of the cloth-bound 1954 Supplement to 
the ASM Metals Handbook. 


Name 

Company 

Address 

City State 

Member of ASM Chapter 


[] $4.00 enclosed—ASM member ([) Bill me 
(] $5.00 enclosed—non-member (} Bill my company 
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Production Records Prove 
3 . . ~~ 
Ol VELAUL. Save You Money ta 


@ 137,000 hi-alloy steel 
Pressure Vessels deep drawn 
through a TALIDE Sheet Met- 
al Die—with buffing and pol- 
ishing costs cut 80%—down- 
time 98%—and scrap 100%. 
Best production from steel 
die used previously was 7900 
cylinders before wearing 
oversize. 











TUBE MANDRELS 





CURLING ROLLERS 
Can Yy Teports 
TA Cur is last 65 
KD, Gurting steel rolls 
operation Swith eager ires 
ra — 
trom burrs and nole 
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BLANKING AND FORMING DIES 


satis Sa 


70 times 
with hard alloy dies used 


el. 
if 


bp 
ONO Tee HERO eee 


i 


7 


Seeeeeeee ee eeeeeeeeeee Se eeeeeseeeeeeeeeeeeere 


@ Available in size range from .010 to 24” L.D. and in any 
shape, Talide Dies meet every requirement. Uniform quality 
and consistent performance are assured by 21 grueling tests 
including physical, chemical and metallographic. Send us prints 
or parts of your particular die application for estimate and 

POWDER METALLURGY DIES recommendations. Metal Carbides Corp., Youngstown 7. Ohio. 

Large Pharmaceut 

Earl isis 

@ superior surface 
jects 


reduces re ——but also | 
outlasts steel dies 100 to 1. 


HEADING AND EXTRUSION DIES 
job on 3/4” 
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TALIDE 


Y aie ° 
alog 54-G or ask for sales SUNG STown 7, ont 
engineer to call. 

SINTERED CARBIDES - HOT PRESSED CARBIDES 


HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Brass and Bronze Forgings 


®» 


Brass and Bronze Free-Cutting Rods 






Furnished in all sizes 
from ‘As” for smoll- 
diameter rods up to 
10” for cast and 
turned rounds. The 
most easily-mo 

of all metal 


ilo From 4 02. to 100 Ibs. in weight. Produced to meet requirements 
~ ys 


of uniform dimensions, finish and physical properties 





Brass Pressure Die Castings 


Squares, hexagons, 
half rounds, half ovals, 
ond special shopes 
Extruded-only rec- 
tangles furnished up 
to 5Y%_" maximum 


agonal. Extruded, 
drawn, machine- 
straightened hexagons 
up to 4”, rectangles Parts having thin sections anc 
up to 34%" maximum 
diagonal 








duced. Titan die castings have better finish, stronger structur 


greater accuracy thon sand castings 


Eight different types 
meet all requirements. 
Titan's exclusive 
Dovble Deoxidation 
process assures ductile, 


high-strength, non 





porous welds with the 


oxyacetylene torch 







Titan bross and bronze 
products ore supplied in 
analyses to meet every 
requirement. Write for 


descriptive catalogs 


METAL MANUFACTURING COMPANY 


Bellefonte, Pa. Offices and Agencies in Principal Cities 





Latest design in Press equipment for proc- 
essing Bakelite and Transoptic mounted 
micro samples is now offered to the Metallo- 
graphic Laboratory. 

This new Press provides practical center 
ejection of 1” or 1'4" mounted specimens. 
The heatifg unit is controlled by thermostat 
and need not be removed from the press 


structure. The cooling block rigidly encloses 
and holds the mold assembly. 


Minimum amount of handling molding ac- 
cessories, speed and ease of sample ejection, 
practical and economical operation of mold- 
ing tools were paramount in the development 
of this new AB Centermet Press. 


Pa 


Buhklrtid %Y, 


METALLURGICAL APPARATUS 


wt y 


2120 GREENWOOD at Hartrey Ave., EVANSTON, ILL., U.S.A. 
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THE GENERAL ALLOYS COMPANY 


extends to their business associates 


and many friends and patrons 
y | 


BEST WISHES FOR 
A Happy AND PROSPEROUS 
New YEAR 


H. H. HARRIS, President 


Branch Offices and Representatives 


BALTIMORE. Maryland CHICAGO, Iinois DETROIT 2. Michigan LOS ANGELES. California MUNCIE. Indiana 
Emil Gathmann, ir General Alloys Company General Alloys aoany Davis-Greee Company The Geores 0. Desautels Co 
513 Park Avenue Edward T. Connolly Don B. Hutchin 406 S. Main Street P.O Box 776 
224 8. Michigan Ave. 3-147 General Motors Bide 405 Wyser Block 
BUFFALL, New York Lovreviteg 7. Kentucky NEW ENGLAND 
Roy &. Lynd CLEVELAND 15, Ohio FORT AYNE “indiana The George 0. Desautels Co. David L. Ellis 
812 Tacoma Ave E. E. Whitesi P.O. Box 1i76 o 4093 Hyctiffe Avenue Woediand Road 
2254 Euclid i. R.R. 14, No. Bend Drive West Concord, Mass 


BIRMINGHAM, Alabama INDIANAPOLIS 8, Indiana NEW YORK 7, New York 
Ray F “> DENVER. Colorado HOUSTON 3, Texas The George 0. Desautels Co General Alloys Co 
Harry G. Mo Tracy C. Jarrett Wm. €. Brice Co 202 N eridian Street Alfred 4. Sampter 
1247 American “Lite Bida 95 S. Ammons St. 1512 Pease Ave. P.O. Box 7011 50 Church Street 


PHILADELPHIA, Pa. PITTSBURGH 15, Pa. ST. LOUIS 16, Missouri 
ark Co. Vincent & Leatherby Associated Steel Mills, Inc 
‘ 400 So, Main St 3163-65 Morganford Road 
Glenside. Pa. atten 15. Pa 
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Titanium Silver Brazed 
Under Inert Gas* 


HH” to seal hermetically the joints 

in a titanium sphere assembly 
(guided missile component) against 
a helium leak rate equal to or less 
than 2.5 10% cc. per sec. and still 
allow dissassembly and reassembly 


without injury to the contents was 


a problem presented to North Amer- 
ican Aviation Inc., Downey, Calif. 
The sphere comprises five parts 
two end caps, two semispheres and 
one center ring — making four joints 
to be sealed, Three procedures were 
developed to produce a hermetic seal 
by soldering: (a) Braze a solderable 
material within the sealing area; (b) 
provide a silver overlay within the 
sealing area; or (c) solder directly by 
the Heliare process. The first two 





, 





permit soft soldering by conventional 
techniques. In applying a silver over- 
lay, the metal is deposited with a 
Heliare torch that is powered by a 
high-frequency alternating current. 
The low thermal conductivity of 
titanium and its proclivity to absorb 
oxygen, nitrogen and hydrogen at 
brazing temperatures require a proc- 
ess that will produce quick, local and 
uniform heating, shielding against 
atmospheric contamination and mod- 
erate cooling. To accomplish this an 
inert-gas induction brazing “plat- 
form” was devised for doing the job 
without the need for flux. The plat- 
form carries a focus inductor work 
coil, powered by a 20-kw. induction 
spark-gap convertor to give the re- 
quired heating, and a bell jar as- 
sembly which forms the chamber 
for the inert gas protection. 
General brazing procedure 
adopted in a program involving the 
brazing of various types of tension- 
shear test specimens was to clean the 
joint area by vapor blasting o1 pick- 
ling in 50% orthophosphoric acid 
solution at 150° F., then rinsing and 
drying in compressed air. Immedi- 
ately thereafter, filler metal was in- 
troduced into the joint interstices by 
laying 0.002 to 0.005-in. thick ribbon 


PITTSBURGH 
Robert A. Schmidt 
404 Frick Bidg. 


HOUSTON 
B. F. Coombs 
10170 Katy Rd. 


stock on top of the grooved half of 
the specimen and then forcing it into 
place by the tongued end of the 
other half. Then the specimen was 
mounted rigidly in an insulated jig, 
the bell jar was lowered and the 
chamber was purged with a flow of 
inert gas. Induction heat was applied 
until the filler metal melted and 
the flow 
of protective gas being maintained 


INDIANAPOLIS 
Wm. McAtee 
626 N. DeQuincy 


flowed through the joint 
NEW YORK CITY 


R. Breck Steele 
254 W. 3ist St. 


CHICAGO-MILWAUKEE 
Elmer A. Terwell 

4160 N. Elston Ave. 
Chicago, Il. 


PHILADELPHIA 

Wm. T. Day 

Day Engineering Co. 
Ardmore, Pa. 


until the temperature dropped below 
900° F. 

Three types of filler metal em- 
ployed in brazing the tension-sheai 
test specimens were a pure silver, 
a eutectic silver-copper binary alloy, 
and a_ silver-copper-cadmium-zine 
quarternary alloy. The tensile 


5 Kinney yy MASS. strength of the specimens was ob- 
jor & Forsyth Control Engineering Co. 


James Couzens Hwy. 51 Converse St. 


LOS ANGELES 

California Alloy Products Co. 

AD yA tained in a testing machine that was 

set to register in the 0 to 20,000-lb. 

tandard Alloy thank everyone for the many favors during the 
at we have been making heat and corrosion resisting castings. 
p New Year Happy and Posspereus for you—as a user of Stand- 
cts. 


range; elongation (as inches per inch) 
was obtained with destructive test- 
ing of a 2-in. gage length, and the 
ultimate shear allowable for the joint 
was computed by assuming a uni- 
form brazed area of 0.375 sq.in. 
(Continued on p. 198) 
*Digest of “Inert-Gas-Shielded 
Titanium Brazing”, by Harlan L. 


Meredith, Welding Journal, Vol. 33, 
June 1954, p. 537-542. 


COMPANY, INCORPORATED 
1679 COLLAMER ROAD, CLEVELAND, OHIO 
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At Rodney Metals, Gas does three separate jobs. First, 
a Gas-fired furnace bright anneals stainless steel strips 
in widths up to 25" and thicknesses down to 0.002", 
Also, in a bell-type furnace used to box anneal carbon 
strip to a bright finish, Gas as a protective atmosphere 
reduces oxidation to a minimum. And third, a Gas-fired 
oven bakes vinyl and enamel finishes to steel and 
aluminum strip— so well that they won’t crack or peel, 
even when the metal is drawn to its limit. 


Is there a problem spot in your production line? 
Could clean, even-heat Gas help? Modern Industrial 
Gas Equipment is designed to improve and blend in 
with production-line techniques wherever heat is re- 
quired in processing operations. When you have a pro- 
blem in your production line involving heat processing, 
call your Gas Company representative. He'll be glad to 
discuss the economies and results you can expect from 
using Gas and Gas-fired equipment. 


American Gas Association 


420 LEXINGTON AVENUE, NEW YORK 17, WY. 
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Brazing Titanium .. . 


The joint area was determined in 
advance so that all fractures would 
occur along the jointing interface. 
When fracture was indicated by the 
testing machine, the load was re- 
leased to avoid pulling the specimen 
apart. In this way the elongation 
could be measured as accurately 
as possible without postfitting. The 
double-lap tension-shear specimens 
used in the study were made of MST 
Grade IV hot forged bar stock of 
commercial purity. 

One difficulty with this type of 
rectangular-shaped joint is that the 
joint interstice widens appreciably 
and the resulting interface alloying 
is concentrated at the corners. Non- 
uniform interface alloying is due to 
the type of magnetic field developed 
by a rectangular two-turn helical 
induction coil, coupled with the 
relative mass of the corner with re- 
spect to the sides of the specimen. 
To correct this condition, a shaft- 
insert specimen with lap joint was 
devised and tested. This joint is sym- 
metrical and a minimum of coupling 


action is encountered during loading 
in tension. 

Shear strengths equivalent to the 
tensile strength of annealed commer- 
cially pure titanium (32,000 to 36,- 
000 psi. shear ultimate) are obtained 
by using joint interstices of 0.002 to 
0.003 in. of pure silver filler metal. 
The brazing was done at 2100 to 
2500° F. for 15 to 10 min., respec- 
tively, after complete flow of filler 
metal is observed. 

Shear strengths in the range of 
24,000 to 27,000 psi. are realized 
with interstices of 0.002 to 0.005-in. 
pure silver filler metal and brazing 
1900 to 2100° F. 
held for 15 to 25 min., respectively. 
1800 to 
1900° F. held long enough for the 
filler metal to flow completely give 
shear strengths in the range of 20,000 
to 22,000 psi. 

Pure silver proved to be one of the 
betier filler metals; silver-manganese 


temperatures of 


Brazing temperatures of 


showed good promise, although rela- 
tively more expensive. Copper-bear- 
ing alloys should be avoided for join- 
ing titanium to itself until consistent 
strength levels can be produced. 
Photomicrographs of joints brazed 


with silver show a diffusion layer of 
an intermetallic compound of titani- 
um-silver, formed apparently by a 
binary reaction in which the solid 
phase (titanium) and the liquid 
phase (silver) combine during cool- 
ing to form a second solid phase. The 
layer of silver filler metal contains 


titanium titanium- 


carbides. The 
silver phase, however, is usually dis- 
continuous across the joint, its extent 
and depth depending upon time and 
temperature of brazing. Thus, high 
brazing temperatures (2200 to 2300° 
F.) held for 15 min. produced joints 
that withstood failure, the failure 
occurring in the parent metal (32,- 
000 to 36,000 psi. ultimate shear), 
but excessive grain growth and a 
decrease in ductility occurred in the 
heat-affected area. 

The data on the shear strength 
show that no gain in strength is de- 
rived from narrow interstices. The 
same strength may be obtained with 
a 0.001 or 0.010-in. wide interstice. 
The difference is that the narrower 
one requires relatively shorter braz- 
ing time and less filler metal for 
equivalent strength. 

ArTuHUR H. ALLEN 
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WHATITIS 


The X-TRON 180 is a light weight, portable industrial x-ray unit. It con- 
tains a specially designed transformer and x-ray tube and a high voltage 
generator that delivers 200 K.V. and 15 M.A. continuously. The x-ray 
tube is of the end ground type with a 360° target that permits complete 


circumferential x-ray. 


WHERE IT IS USED 


This versatile, U.S. made x-ray unit is used to inspect weldments and 
construction of pipe lines, tanks, boilers, castings and other equipment 
in the field and in industrial plants and on ships. It will penetrate 21/8” 
of steel and easily gets into small spaces. 


THE X-TRON 180 


the most versatile, U.S. made, high powered 
unit for x-ray of pipe lines, tanks, boilers, castings 


The X-TRON 180 will traverse a pipe line greater than 12” in diameter 
and can be placed inside a ring of castings so that they all can be x-rayed 


at one time. 


Optional equipment permits even greater flexibility of application. 
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FEATURES 


In order to do all of its many jobs, the X-TRON 180 must have many 


important advantages . . . and 


it does—10 in all. 


Write, wire or call and we'll be glad to give you a description of these 
advantages plus any additional information you may require. 


MITCHELL RADIATION PRODUCTS CORP. 


128 E. Washington Street, Norristown, Pa. 


Norristown 5-7962 





REPETITIVE 
PURCHASES PROVE 
SUPERIORITY 


of Lake Erie Die Casting Machines 


Note the low working position at the die 
area, a distinct feature of this machine. 


Lake Erie die casting machines bring 


The Wedge Cam Toggle is 
-it-compensating clamp 
automatically takes up 
neces in the dies due 
ntraction and expan 
sion of the molds during 
production of shut - down 


periods 
s 


Pressure-Pac is a patented 
automatic pressure booster 








that produces sounder cast 
ings by feeding the shrink 
or compressing the porosity 
at the time of solidification 
ot the metal 


General Motors and others assure you 


you features long desired but never 
before available in die casting equip- 
ment. The patented “Wedge Cam 
Toggle” and “Pressure - Pac” injection 


unit are the first major improvements 
in die casting equipment in many years. 
Repetitive purchases of these machines 
by companies like The Electric Auto- 
Lite Company, Ternstedt Division of 


that Lake Erie equipment has no equal 
for quantity or quality of die castings. 
(Ask us about the new 16mm film 
describing Lake Erie machines. ) 


TYPICAL USERS of Lake Erie Die Casting Machines 


Allis-Chalmers Mfg. Co. 

Bendix Aviation Corp. McCulloch Motors Corp. 

Bohn Aluminum & Brass Corp. Outboard Marine & Mfg. Co., Ltd. 

Central Die Casting & Mfg. Corp. Rupert Die Casting Co. 

Davidson Mfg. Co. Superior Die Casting Co. 

The Dow Chemical Co. Westinghouse Electric Corp. 

Eclipse Machine Div. (Bendix) 

The Electric Auto-Lite Co. = 

General Controls 

General Electric Co. WRITE for 

General Motors—Ternstedt Div. ee ee 620 Woodward Avenue, Buffalo 17, N.Y. 

Hunter Fan & Ventilating Co. Specifications New YORK @ CHICAGO e Derroir e PirrsBURGH 
ressures, Representatives in Other U.S. Cities and Poreign Countries 


n tor c ties, 
Johnso Motors incon on | HYDRAULIC Presses @ Die CastiING MACHINES 
Kiekhaefer Corp. ROLLING MILL AUXILIARY EQUIPMENT 


Ludman Corp. 


LAKE ERIE 


ENGINEERING CORP 
BUFFALO NY USA 


LAKE ERIE ENGINEERING CORP. 


LAKE ERIE & 
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INVERTED PIT-TYPE FURNACE 


44 PERECO 


for 

bottom 

loading 
Medel IP-74 


maximum 
temperature 


Affording the convenience of bottom loading 
this Pereco Model IP-74 an especially 
versatile, wide temperature range (up to 
2900°F) electric laboratory furnace. Chamber 
size in 9” w. x 9” 1. x 10” d. and has 4 silicon- 
carbide elements on each side. Door is oper- 


is 


2900° F. 


Write 
Today 


ated manually by chain lift. Arch plug can be 
provided for exhausting and rapid cooling 
Furnished complete with transformer, 36-tap 
switch, ammeter and magnetic contactor 
Temperature controls as required 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 


for 
PULL 
DETAILS 





Standard of Special Furnaces or Kilns 
for Temperatures from 450° to 5000° F 





ELECTRIC FURNACES 


COMPARE THESE FEATURES COMPARE THESE PRICES 





=> Infinite Zone Control to 


Firing Sem:- 


2000° and 2300°F 
=P Zone temperature indication 
by Pyrometer Selector Switch 
=P Porcelain Element Holders 
—> Automatic Hold and Cut-off 
instrument available 
=> Infinite Variety of Time- 
Temperature Curves Obtain- 
able 


chamber 
(XH. W. D) 


Auto. 
prices 


Auto. 
prices 





61212" 


_9'x 9x18" 
14"x14"x14" 
20’'x20’'x20” 


121212" 


"$295. 
~ $405. 

$525. 
| $975. 


+— 


$550. 
$625. 
$680. 
$1140. 








181836" | $1125. | $1375. 


=P Rugged Construction. High- = 
(To 2000° Maximum Temp.) 


«st quality insulation used. 











Over 40 Standard Models — Write for complete literature 


Ih INDUSTRIAL DIVISION 


MANUFACTURING CO. 
Chester 77, Pa. 
Some Territories Available for Representation 





Refractory Graphite 


High quality GLC GRAPHITE MOLD STOCK is characterized by its 
ability to withstand extremely high temperatures, resistance to 
thermal shock, high thermal conductivity, low thermal coefficient 
of expansion and inertness to many molten metals and slags. 


Let us fill your requirements for properly 
graded Flat and Round Graphite stock used in 


Technical Assistance Available 


Technical assistance in the selection, 
application and development of proper 
grades for the many uses of refractory 
graphite is readily available. An exam- 


Sintering trays and boats 
vacuum sintering cruci- 
bies, collets and mar 
for machining green com 
pacts, crucibles for tung 
sten carbide and 
is old pressed 
cemented carbides 


ireis 


other 


tor 


hillers for fer 


Molds 


casting 


for centrifugal 


Melting pot pl 
ers, spe 


skim- 
alry- 


igs 
ial cores 


ldir 


Molds and 


astings. 


ing and | 


| 


rucibles 


ple cf the developmental work we are 
doing with manufacturers is our coopera- 
tion in the casting of steel freight car 
wheels. Your inquiry will receive our 
prompt attention. 


ores for die assem 
and 
molds and 
other uses for hot pressed 


Inner fluxing tubes, 


run-out tables 


bridges, 
ind other 
n extru 


blies iter sleeves 


plungers, outer ses [or Giu 
sion and castit 
cemented carbides 
Die assemblies for 
mond drilling bits 
t y le 


dia 


TEA CUAL INE d 


an 


ELECTRODE DIVISION 


—— Great Lakes Carbon Cor poration y Niagara Falls, N. Y. Morganton, N. C. 
Sales office: Niagara Falls, N. Y. Other offices: New York, N. Y., Oak Park, Ill., Pittsburgh, Pa. 


Sales Agents: |. B Hayes, Birmingham Ala Long Beach, Cal eat Northern Carbon & Chemi 


George O'Hara Gr "al Co., Ltd, Montreal, Canada 
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@ These coils of Youngstown Bright 
Basic Wire will soon go to make a 
thousand and one different shapes 
As U bolts, eye bolts, special-shaped 
rods and handles, Youngstown Wire 
is formed, crimped, threaded and 
headed to give you perfect wire 
products consistently Make your 
next wire order Youngstown—the 

BRIGHT BASIC WIRE wire from which can be formed 
many perfect shapes. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ©... i005 


General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 
SHEETS - STRIP PLATES STANDARD PIPE LINE PIPE OIL COUNTRY TUBULAR GOODS CONDUIT 
AND EMT - MECHANICAL TUBING COLD FINISHED BARS HOT ROLLED BARS BAR SHAPES WIRE 
HOT ROLLED RODS - COKE TIN PLATE ELECTROLYTIC TIN PLATE RAILROAD TRACK SPIKES 
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pUZZE ER a 


| paar. MAKES BOTH 
INDUSTRIAL Gas EQUIPMENT 
| 


cu 
y. Superficial & 
NO BLOWER OR 7 sust connect to Gas suppLy Re 


OTHER PO 7 BUZZER Equipment, a buy-word 
NEEDED since 1911, provides the hottest 
and quickest heating . . . without e= aB ar ests 
j blower or power. Wide range of : 
turn down and heat control. You 
can depend on a BUZZER. Thoroughly proven in the field over the past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 
loads). 
Want complete infor- 
mation? Write for Bul- 
letin RS. 


Oven Furnaces e Yhe 


Send for complete 


BUZZER Cotalog. Torsion 
| Balance 
. HONES, Inc. fe “Company 


126 $O. GRAND AVE. BALDWIN, Li. N.Y , . 
Main Office and Factory: rer 
BURNERS . FURNACES -( Heet Treating, Melting, Soldering j Clifton, New Jersey 4 


les Offices: Price $605 
Chicago, Son Francisco 











increases the versatility of the 


AGF ROTARY 
RETORT FURNACE 


Installed in the Russell, Burdsall 
2 Weed, Bolt and Nut Co. plant 
Chester, N. Y., = 


Carbs * from 400 to 1000 ibe, 
of nuts, bolts or screws. 








Mounted on car wheels and track, the 
double quench tank extending to the floor 
below, provides either water or oil (sealed) 


quench. 
Write today for latest Bulletins illus- 


oy os ———— — Seer ac Completely automatic operation from main 
tures of AGF Rotary —— ) floor controls for heating cycle regulation 
eresenease = ; as well as for quench changes. This furnace 
——— Sue ¢ installation virtually insures individual heat 
treating attention to each piece—no matter 


how small the piece nor high the production. 





AMERICAN GAS FURNACE CO. a 
*The Original Ammonia-Gas Case 
1002 LAFAYETTE ST., ELIZABETH 4, N. J. Hardening Process. 
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SuB-ZERO 


CHESTS 


Temperatures 
as low as 
° 
-95; 
BELOW ZERO 
a 
For Shrink Fits 
Seasoning Gauges 
and Precision Tools 
For Laboratory Tests 


REVCO RIVET COOLER Shown with 90 Rivet eaten. -Model RSZ-503 
Special Equipment Added To Meet Cust , if desired. 


cu. | TEMP. | caraciy Hermetic 


MODEL | pr. | mom TG rH] UNITS* 

















iVET COOLER 


“87-503 | 50 | 30% |30/ 16 Ys HP 





SUB-ZERO 


szu.1s3 | 5 | —95% |23| 9 Ye & Ye 





SUB-ZERO 


$ZH-653 6.5 —85; |47| 15 %& Ve 
































*Fan Cooled; Refrigerant F22 and F12; Current 110/60 « WRITE TO: 


REVCO INC....DEERFIELD, MICH. 














YOUNG BROTHERS OVENS 


FOR 


HEAT TREATING 


Continuous Wire Belt Heat Trect Furnace 

Specialized engineering and over 50 years experience gained in 
building thousands of ovens for all types of heat treating applica- 
tions up to 950° is your assurance of maximum efficiency and 
economy in operation. Whether the oven is a standard type or a 
special design for a new product or process, you can be sure of 
outstanding performance, service and lower overall costs. Our 
engineers are available for consultation without obligation. Write 
for Bulletin 14-T today. 


YOUNG BROTHERS COMPANY 


1829 Columbus Road Cleveland 13, Ohio fsteb. 1896 








Oakite 
has 5 
gives you BiOVAyl aE 
trouble? BRCmiucl mal" 


Oakite chemists have developed efficient new 
materials for the 5 important jobs listed below. 
One of these new materials may provide the 
perfect solution for your most difficult problem. 


HEAVY-DUTY CLEANING IN TANKS: New material 
combines the best qualities of alkaline and 
solvent cleaners 


PHOSPHATE COATINGS: One material cleans 
steel while applying dense iron-phosphate 
coating. Another surpasses government 
specifications for heavy zinc-phosphate 
coatings. Lasting paint adhesion, protection 
against corrosion, ease of control 


ETCH-CLEANING ALUMINUM: Uniform etching in 
preparation for anodizing or painting. Scaling 
and sludging minimized or eliminated 


ELECTROCLEANING BRASS: Efficient, econom 
ical cleaning without danger of tarnish 


INHIBITING PICKLE BATHS: Liquid inhibitor for 
sulphuric, hydrochloric and phosphoric 
acids. Saves steel, saves acid, builds own 
foam blanket to suppress pickling fumes 
Easy to add to continuous strip or batch 
pickling operations 


Circie the coupon number correspond- 
ing to the job that gives you trouble 
We'll send information about the new 
material for the work, also our 44-page Metal Cleaning 
illustrated booklet “Some good things 


to know about Metal Cieaning.” 


acount? 


OAKITE 


awi® 


wOusTaia; Cts 
an, 
Ne 


“leq 
‘ts. mermoos* * 


OAKITE PRODUCTS, INC., 
26H Rector St., New York 6, N.Y 


Send me a FREE copy of “Some good things to know 
about Metal Cleaning” and tell me more about the new 


Oakite material for the job (jobs) corresponding to the 
number (numbers) I've circled below. 


1 2 3 


Name 





Company 





Address 
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At less cost, with less fuel 
for heating, you can double, 
even triple average service 
life of pots. Eclipse metalized 
pots provide all the advan- 
tages of a seamless steel con- 
tainer plus a heat resistant 
outer surface for a maximum 












protection from corrosive 
action of hot gases common 
to high temperature heat 
treating. 



































24 hour air 
Immediate 
stock keeps 
low. All 














your 
listed 




















a 


Fast delivery from stock 
service 
shipment 

pot inventory 
sizes 
Or try Eclipse blanket order plan! 


For high temperature heat treating 
Eclipse "Metalized" Pots cut costs in half 


at 1750 
izing protects! 


metal at 1750 


scalin and 
breakdown 
a 


to 1850 °.-. 


anywhere. 
from our 


available. 


y Eclipse Fuel Engineering Co. 
Rockford, Illinois 


uncoated 
pot shows oxidation 


metal 


Three coatings suit every need 
Solve particular heating problems 
with tailor-made coatings which 
resist heat oxidation and scaling 
at various temperatures ranges up 





Eclipse Fuel Engineering Co., 1127 Buchanan St., Rockford, Ill. 
Eclipse Fuel Engineering Co. of Canada, Ltd., Toronto, Ontario 


REMOVES 



























stop production 


ANP 


for quick delivery, 




















dependable repairs 
























Sele producer of 
genuine Ampco Metal 








| Ne need to let wear 






MPCO Grade 18 stock bars are a real con- 
venience for quick and easy repairs — or 
for original equipment to fight severe wear 
Stock the sizes you ordinarily use and get im- 
mediate shipment on other sizes from your local 
Distributor or our Milwaukee plant. 

Sizes range from 11%” to 3%” ID, 1%” to 6” 
OD. ‘All are 124” long, rough bored, faced one 
end. Solid extruded bars also available in %%2” 
to 4%" diameters, to lengths you need. 

Complete information free. Write today. 


*Reg. U. S. Pat. Off. 


<{)> Ampco Metal, Inc. 
® Dept. MP-12, Milwaukee 46, Wisconsin 


West Coast Plant * Burbank, California 


eux ke es 


WATER 


e 








COMPOUND 


Produces an unspotted, dry surface. The 
work can be lacquered immediately without 
waiting for solvent to dry. For full details 
write for bulletin B-6. 


Cver a be nliury of “Serutice 


APOTHECARIES HALL CO. 3 


1} BENEDICT STREET ~ WATERBURY * CONN 








genuine Ampco Metal 
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Pines Engineering licks “impossible” job | 


... bends ultra-thin stainless tubing 
. . cuts airplane costs $14,000 


thanks tc AMPCO* METAL 


Aircraft engineers said it couldn't be done. But Pines 
Engineering Co., Inc., Aurora, Ill., developed a precision 
bending machine that makes smooth bends as sharp as 
10” centerline radius in 5” diameter x .025” wall stainless 
tubing 

And here's what Pines says about the Ampco Grade 
20 wiper -dies and Ampco-coated mandrels used on this 
machine 

“Ampco eliminates the problem of pickup on the 
mandrel and wiper die when bending stainless tubing 
And Ampco provides a hard-wearing surface that enables 
the production of thousands of bends before dies have to 
be refitted.” 

If you draw, form, or bend stainless, pickled carbon 
steel, or many other metals, Ampco dies can save money 
for you, too. Call your nearby mpco Field Engineer or 
write today *tails 

e ay for full details Reg. U. S. Pot. Off 


AMPCO METAL, INC. 
e Dept. MP-12 © Milwaukee 46, Wisconsin 
2 West Coast Plant © Burbank, California 
Sole producer of 





0.398 











Completed bend in 
Pines Precision 
Bending Machine 







































Resists the attack of acids 


(and alkalies, too!) 


Excellent resistance to nearly all forms of corrosion is the 
outstanding feature of Zirconium Metal. 


Now, availability in commercial quantities at a reasonable price 
points to practical and important uses. 
These uses are centered principally in applications where 
Zirconium’'s extremely high resistance to the attack 
of hydrochloric, phosphoric, certain mixed acids or 
the action of alkalies is essential. Other applications, 
including alloying, are becoming more numerous as 
the metal becomes in better supply. 


Orders are being accepted for sheet, bars, wire, 
sponge, strip, briquette and tubing. By writing 
our New York City Office, you can obtain a 
brochure of properties and prices. 


TAM 
PRODUCTS 


Registered 


ZIRCONIUM METALS CORPORATION 
OF AMERICA 
Subsidiary of the National Lead C 
Executive and Sales Office: 
111 Broadway, New York City 
General Office and Works 
Niagara Falls, New York 
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AGING 
EF gas-fired 
and electric fur- 
naces are built 
ALUMINIZING in many sizes 
and types for 
bright anneal- 
ANNEALING —- Kye 
spools or reels, 
in coils or 
strands—ferrous 
BILLET HEATING and non-ferrous, 
including stain- 
less. 


BRIGHT 
ANNEALING 


CARBON 
RESTORATION 


Heavy castings, 

plate, weld- 

CARBURIZING ments and oth- 

er products are 

heat treated in 

these EF fur- 

CERAMIC neces. Gantry 

DECORATING cranes simplify 

A loading, un. 

loading and 
quenching. 


DRAWING 


Propuction Furnaces 


for these and other processes 


GALVANIZING Reflecting more than 30 years of continuous research, 
experience and outstanding engineering accomplishments, EF 
HARDENING production furnaces combine high heating efficiency—accurate, 
automatically controlled cycles — high fuel economy — and 
HOMOGENMZING produce products with uniform physicals and surface finish 
year after year. 
MALLEABLIZING 


For advanced engineering designs that minimize mainte- 
NORMALIZING nance and produce high hourly outputs, turn your production 
furnace problems over to one of the experienced EF furnace 


NITRIDING engineers—IT PAYS. 


SINTERING THE ELECTRIC URNACE CO. 
SOLUTION Senn meme ¢ ene = Coe 


TREATING Canadian Associctes @ CANEFCO LIMITED @ Toronto 1, Canedeo 








STRIP. Bolts, springs and other 
— 


products are scale-free 


ANY PROCESS heat treated in EF con- 
tinuous chain belt con- 
veyor furnaces similar 


SPECIAL to the one at — 
11 sizes—to handle from 
ATMOSPHERE 125 to 2000 Ibs. or more 
per hour. Hundred: are 
prose in operation 
PROCESSING 
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Use a ‘dag’ dispersion. At high temperatures it 
has conventional lubricating agents beat a mile. 
Why? Because at ordinary metalworking tem- 
peratures it doesn’t burn off, flake, or gum up. 
It successfully battles oxidation at every tempera- 
ture up to 750°F. 




















‘dag’ dispersions of graphite form microscopi- 
cally chin, dry lubricating films which fight fric- 
tion beyond the burning-points of most oils. 
These dry films are unaffected by heat up to 750°F. 
... under some conditions up to 3000°F. 




















For more details on metalworking applications 
write for Bulletin No. 426-M7. 








Dispersions of molybde- We are also equipped to do 
num disulfide are avail- custom dispersing of solids 
able in various carriers. ina wide variety of vehicles. 


dag Acheson Colloids Company, port waren, mica. 


: ee . » iso ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 
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